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Paradox: the new 
corporate standard 


paradox automatically 
updates your data and 
lets you control access 
to information 

In "Co-Edit’' mode, changes 
made by anyone arc automati- 
cally updated to everyone. You 
can pre-spt a “Screen-Refresh" 
interval to occur anywhere 
from i-second to 1-hour inter- 
vals. (If you don't make a pre- 
set choice, Paradox automati- 
cally updates every 3 seconds 
so that your screen always 
shows you updated data). 

While Paradox 2.0 lets 
everyone share and update 
information simultaneously, 
you can configure it to keep 
secrets secret. 

You can restrict others’ rights 
in a variety of ways with safe- 
guards protecting confidential 
files and/or giving someone 
"Read Only" rights which is 
to allow "View," but prevent 
"Change." The Paradox tech- 
nique-automatic file and 
record locking— ensures data 
accuracy and integrity in any 
multiuser environment. 

For a brochure or 
the dealer nearest you 
call (800) 543-7543 


PARADOX 



A Borland Company 


a With Version 2.0, 
Paradox becomes a sophis- 
ticated mtiltiiiser product 
that boasts an impressive 
selection of data-protection 
features and password- 
security levels 

Rust‘1 DcMaria. 

pcwi'i'k 93 


Get serious support for 
serious Paradox applica- 
tion programming 

When you subscribe to the 
Paradox Developer’s Resource 
Program (PDRP), you get all the 
resources and support you need 
for sophisticated Paradox appli- 
cation development: unlimited 
access to our toll-free PAL 
programmers support line; the 
Paradox Developer’s Toolkit: a 
subscription to Turbo Technix, 
Borland’s bi-monthly technical 
magazine: and a 20% discount 
on the Paradox User’s Journal 
published by the Cobb Group. 

Cali our Customer Service 
Department at (408) 438-8400 
for your free PDRP information 
kit with all the details. 
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Simple 



Pixie - BOXFRONT.PIX 
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Zenographics introduces Pixie, a new charting and drawing program with the 
simplest, most obvious user interface yet devised for presentation graphics. 

In technical terms, it’s called direct manipulation. To you, it means instant learning 
- and because it’s so visual. Pixie is one program you’ll never forget how to use. 

Based on Microsoft® Windows, we think Pixie is the best example yet, in any 
software category, of the power of the graphical user interface. 


Consider this: How many 
Pixie menu selections does it 
take to create a complete bar 
chart - with annotation, axes, 
title, and legend? Just one. 

How many menu selections 
are needed to change the bar 
values? Add to the title? 
Change the axis scaling? 

Add more bars? Would you 
believe... none. 


Hide Reset 
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Color Style 
"AA 


Tools Fonts 
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Our form 


Their form 












Simply 

Beautiful 


Deep down, you know why you invest in graphics: you want to look good. 
You want to impress, to entertain, to inform, to sell. 

Pixie can make you look good. Just because it’s simple doesn’t mean it 
isn’t beautiful - great color, shaded backgrounds, clean typefaces, drop 
shadows, 3-D effects, and more. 


TER GRAPHICS MARKET 
WORLD^/y^lDE 


'rcial/Industrial by Application 



Take a look at the slide on the left. Does it look 
like it could be created by a graphics amateur? In 
10 minutes? With a $195 graphics package? 

Thousands of Pixie users worldwide are making 
this very image; it’s Lesson 3 (just six pages) in 
the Pixie manual! 

Pixie is Zenographics’ newest winner. It 
connects beautifully with our flagship product 
Mirage - the PC -based tool of choice for 
graphics professionals. Through Mirage, the 
1986 NCGA Shootout winner, Pixie gains access 
to the best and most complete output device 
drivers, and to the artistic expertise of thousands 
of Mirage power-users worldwide. 
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Pixie 

Harvard 

Graphics 

Freelance 

Plus 

Graphical user 
interface? 

Yes 

(MS Windows) 

No 

No 

User interface 

Direct 

Rll-in 

Fill-in 

technique 

manipulation 

forms 

forms 

Editing preserved 
if chart changes? 

Yes 

No 

No 

Screen Fonts 

Windows, 

Bitstream. Mirage 

Helv, 

1 hardware font 

Stick 

Maximum colors 
per image 

16 million 
(Windows limit) 

16 

12 

Compatible with 
professional systems? 

Yes (Mirage) 

No 

No 

Price 

$195 

$495 

$495 



Zenographics 

19752 Mac Arthur Blvd. 
Irvine. California 927 1 5 
(7 141 85 1 -6352 • TLX 883U06 


For dealer locations or 
product information, call 

-PIXIE 

i-7494 


(800) FON- 

(800) 366-7 


For credit card ordc 

(800) 222 




Get Your 
Disks Moving! 


"In addition to being one of the 
fastest disk-caching programs 
available, Vcache is also an all- 
around performance booster." 

Jeff Holtzman, PC Resource 

Fast - increase your effective 
program speed up to 10 times! 
Data that has been read from 
your hard disk is retained in your 
computer's fast internai memory 
for super fast access the next 
time you need it. 

Now Faaterl - use the new De- 
ferred Write option to cache disk 
writes, for even taster processing. 

Safe - use the Write Through 
option for maximum safety from 
system faiiures and power 
glitches. 

Adaptable - use up to IS mega- 
bytes of extended or expanded 
memory, or up to half a megabyte 
of standard memory. Cache mul- 
tiple hard disks using standard 
BIOS interface or software driver. 

Easy - installs with one statement: 
requires no modification of your 
existing programs: transparent 
to all normal programs. 

Compatible - even with AutoCAD, 
removable media drives, disk par- 
titioning software. . . 

Includes - Vkette diskette acceler- 
ator, Vscreen mono accelerator, 
Vkeyrate keyboard accelerator. 

Don't wait any longer! Call toll 
free today and get your disks 
moving with Vcachel 


^l> A AC shipping/handling 
CA add 6.5% sales tax 


GOLDEN BOW SYSTEMS 



2870 Fifth Avenue 
Suite 201 

San Diego, CA92103 
800/284-3269 


Vcach9 operates with DOS systems. Vcacha is a 
trademark of Golden Bow Systems. AutoCAD is 
a trademark of Autodesk inc- DOS is a trademark 
of Microsoft Corp. and International Business 
Machines Corp. 
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WHAT’S inside 



The connection start- 
ed more than IVi 
years ago with a sing- 
ing telegram. 

In that tuneful mis- 
sive. connectivity 
guru Frank J. Derfler, 

Jr. , expres.sed a desire 
to help PC Magazine 
spread the gospel of 
connectivity. The re- 
sult was Derfler' s en- 
ergetic involvement 
in PC Magazine's 
long-running and suc- 
cessful series of LAN 
hardware and soft- 
ware reviews. 

Since its inception 
in November of 1986, 
the series has covered 
everything from media-sharing and zero- 
slot LANs to LANstations and data PBX 
systems. And the success of this series has 
led us to beef up coverage of connectivity 
issues. PC Magazine is pleased to an- 
nounce the inauguration of a new branch 
of the PC Labs dedicated to evaluating 
LAN, micro-to-mainframe, PC-to-Mac, 
and other workgroup computing systems. 
In order to head up the new LAN Lab, 
Derfler will discontinue his part-time con- 
tributing editor status and lead this effort 
on a full-time basis. 

To test-drive the new Lab, we u.sed it to 
evaluate a whole issue's worth of LAN 
software. Though hardware was once the 
area of hottest growth in the LAN market, 
expansion in that sector has slowed, leav- 
ing software developers to take up the 
slack. Increasingly, vendors such as No- 
vell, 3Com, and Banyan are porting high- 
end capabilities, such as sophisticated 
troubleshooting tools and system fault tol- 
erance, to PC-based LAN operating sys- 
tems. In “A Field Guide to LAN Operat- 
ing Systems" we review these and other 
available LAN operating systems. 


Recently, LANs have also begun to at- 
tract specialized software that exploits the 
ability to tie PCs together into work- 
groups. Usually having an e-mail package 
at their core, ptxxlucts such as Higgins and 
The Coordinator are unique to LANs and 
help workgroups better manage their work 
flow and scheduling. We review these pro- 
grams in “Workgroup Productivity Boost- 
ers." 

To a LAN user, the ideal network is 
completely invisible. He should simply 
use the services of the network as if they 
were available from his desktop PC. The 
network administrator is the person who 
makes that happen. The final category of 
product, reviewed in “Administrative Re- 
lief for LAN Managers,” consists of spe- 
cial tools to help the administrator find and 
solve problems. 

This issue marks one other turning 
point. Associate editor Cheryl J. Gold- 
berg, who managed and edited the first 
LAN issue, many subsequent articles in 
the series, and this issue, will be leaving 
PC Magazine to help Ziff-Davis start up its 
new PC Computing magazine . 
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he PostScript laser printer sure to get 
high ratings at its network debut. 


The new 
S-pa^e/ninate 
QNS-PS 800 II 
laser printer 


The QMS-PS‘ 800 II is an 8-page-pcr-minute 
laser printer that combines the desktop pub- 
lishing power of Adobe PostScript’ with the 
superior printer technology of QMS, a leader 
in printer technology for 10 years. Excep- 
tional paper handling, faster processing 
speed and a Canon’ CXD’ print engine with 
lO.OOOiwge-per-month duty cycle give QMS- 
PS 800 II the versatility you need on your 
PC network. 


A network sensation QMS-PS 800 II holds 
500 pages, so operators aren’t constantly 
refilling depleted paper trays. Users can even 
designate automatic switching between the 
two trays for doing letterhead/second page 
printing. Select faceup or facedown collation. 
And manually feed odd-sized paper stock. 

With QMS ASAP" (Advanced System 
Architecture for PostScript) proprietary tech- 
nology, QMS-PS 800 II delivers outstanding 
performance. In fact the more complex the 
page, the more it outperforms other Post- 
Script printers. Tvo megabytes of memory, 
expandable to three megabytes, also add to 
the overall page processing speed when you 
are creating complex documents. 


'lype casting The QMS-PS 800 II comes 
with 35 resident typefaces (you can download 
more if you like). PostScript allows you to scale 
type to virtually any size, from minuscule to 
mammoth. PostScript also enables you to de- 
sign, and redesign, your documents with exact- 
ing detail. You have total control over the final 
appearance of documents, with the ability to 
place text and graphics anywhere on the page. 

In short you get the complete desktop publishing 
power that only PostScript can give you. 

Critical acclaim The QMS-PS 800 II is 
certain to receive rave reviews on your net- 
work. And for a single-user set-up. there’s the 
QMS-PS 810 laser printer. For a demonstra- 
tion of either, call 1-800-523-2696 for the loca- 
tion of the Laser Connection dealer nearest 
you. And be sure to ask for The Sourcebook" 

- our exclusive catalog filled vyith the latest 
laser printer products and enhancements. 

IIELASGR 

^connGCTion™ 

A QSliT Company 


C>1^7 Connection 


Ttw Mkjwtnft are Indcfiurlu of thnr rt^ectnc conpantrs: QMS. QMS-PS. ASAP. 
UucrConn^wno^QMS. Inc F^jftScripl of A«lubr Sjrttrtnt, Inc Canon. Canon 
aPoT Canon. USA 
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CONNECTIVITY 
Software: Connectivity’s 
New Frontier 

Frank J. Derfler, Jr.lTo 
propel LAN users and 
adminislrators to the next 
higher level of productivity. PC 
Magazine devotes an entire 
issue to the software side of 
workgroup computing 92 



Networking Acronyms 
and Buzzwords 

Frank J. Derfler. Jr. I 
LANspeak doesn’t have to 
hinder you as you struggle to 
set up a network or manage an 
existing one. This initiation 
into the exotica of LAN jargon 
will make you more efficient 
by helping you gain fluency in 
the common language of 
LANs 99 


Workgroup Productivity 
Boosters 

Frank J. Derfler, Jr.l Not 
every product that runs on a 
LAN is configured to run 
optimally as networking 
software. We review 17 that 
are. awarding the Editor’s 
Choice to three products that 
offer top-quality calendaring, 
electronic mail, and integrated 
desklop utilities 195 





(DBMS, WP. ate.) 


Workstation 


Inlamipt21h 


tntamjptSCh 


NetBIOS or emulator 


A Field Guide to LAN 
Operating Systems 
Frank J. Derfler. Jr.l With 
their multiuser and 
multitasking architecture. 

LAN operating systems are the 
key to accelerated network 
performance. The PC Labs 
benchmark tests of 1 3 LAN 
operating systems will help you 
choo,se which product 
optimizes which 
application 11 7 

A Decision Guide for 
Networking Software 12 0 

Summary of Features 
Table 126 

Benchmark Tests 136 

Cover Photograph; 

Roberto Brosan 


Administrative Relief for 
LAN Managers 
Frank J. Derfler, Jr.l Eight 
software products for network 
managers pick up where 
network operating systems 
leave off. furnishing 
specialized administrative 
means for coordinating and 
auditing the activities of 
multiple users 247 

EDITORIAL PRODUCT 
INDEX 

A complete list of products 
reviewed in this issue, plus a 
quick reference to utilities, 
programs, and tips in the 
Productivity section 430 

Utilities for LAN 
managenient track data 
flow and more, page 247. 



! The software/hardware synergy in workgroup computing, page 117. 
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FIRST I.OOKS 
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Hands On: 

• Three new Dell machines 
offer speed, performance, and 
aggressive prices 

• 386 version of /’arar/ttt 

• Granr/V'/eiv brings a new 
view to outlining software 

• A fast 386 from Evetex 

• CAE/SAR 386II; the first- 
production 25-MHz 386 PC 

• Pixie: Full-featured 
graphics, reasonable price 

• T’rme /./ne upgrade adds 
outlining feature 

• DesignCAD goes 3-D 

• New on the Market: 
Tapestry II networking. 
Orchid's 8MB RAMQuest 
ntemory board. 

• Pipeline: 

The latest software best-seller 
list, plus Sun’s microcomputer 
strategy 33 


\FTKR HOI RS 


Encounters of the On-line 
Kind: Meet new people, make 
new friends with CB 
simulators on CompuServe, 
GEnie, and The Source. We 
tell you where the action is. 
Seeing Stars on 
CompuServe: Astroforum 
brings the world of astronomy 
to your PC 440 


PC LAB NOTES 

Advanced Graphics in BASIC 

Ethan Winer and Brian Giedtt Produce attention-getting 

animation and tiling using Turbo Basic and QuickBASIC . 279 

UTILITIES 

COMPARE Simplifies File Matchups 
MichaelJ. MeffordI COMPARE takes the time and tedium out 
of finding differences between two versions of a file 297 



PC MAGAZINE 

HELP FILE 317 

ENVIRONMENTS 
IBM’s OS/2 Programming 
Tools 

Charles Petzoldl IBM's poor 
documentation and 
programming tools may 
hamper OS/2’s success .... 32 1 

POWER PROGRAMMING 
Converting ASCII Time and 
Date Strings 

Ray Duncan/ Here are two 
MASM routines that let you 
convert ASCII time or date 
strings into binary 335 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb/ Using the same macros 
in different worksheets with 
Symphony, converting numeric 
test scores to letter grades . 349 


USER-TO-USER 

Paul SomersonI Save time and 
paper by controlling the Shift- 
PrtSc key combination and 
printing only the portion of the 
screen that you select 353 

POWER USER 

Craig L. Stark/ Emulating 
WordStar commands more 
efficiently; editing multiple 
records in dBASE; 
microspacing with WP .... 361 

LANGUAGES 
Robert L. Hummell Simulating 
structured function returns in 
Turbo Pa.scal: speeding up 
point-plotting with 
EGA_GRAPHICS; 
minimizing BASIC’s 
cumulative calculation 
errors 367 

PC TUTOR 



The universe on^reen: pictures oi space from CompuServe, page 440. 


Robert L. Hummell Coping 
with the wear and tear of the 
power on/off cycle; making 
newer ATs boot up with 
NumLock off and cursor keys 
working 377 

CONNECTIVITY CLINIC 
Frank J. Derfler, Jr. I 
Increasing performance on 
peer-to-peer networks while 
keeping them cost-effective 
and llexihle 381 


LETTERS TO 
PC MAGAZINE I S 

PC ADVISOR 

Mitt Jones! Intelligent devices 
that ease the frustration of 
sharing one printer over a 
distance of up to 100 feet, and 
surface analysis programs that 
find problem areas on your hard 


disk 27 

BILLMACHRONE 
When Worlds Collide 65 


BILLMACHRONE 
When Worlds Collide 65 



JOHN C. DVORAK 
Repent! The End Is 

Near 7J 

Ittside Track 73 

JIM SEYMOUR 
Semiconductor Blues: Time 
for Cooperation 77 


STEPHEN MANES 
CD-ROM 1988: D6ja Vu All 
Over Again 85 
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430 
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Sharpen Your PC Skills and 
Build a Great Sofibt'^e Collection 



Reviewers Love BIG BLUE DISK! 

" . .Big Blue Disk offers games, educational programs, product 
revieu's, programming utilities, and even commercial 
programs. had more fun than an ant at a picnic, and we're 
going to subscribef. . .RATING: ■■■■ Value for Money" 
Family Computing 

" . .Big Blue Disk is really a big bargain since you get a lot of 
different things for a reasonable price. . .Software for the whole 
family for one low price is something you Just can’t beat. * 

1001 News FOR Tandy 1000 Users 


Contents of Issue #17 


ONIY$6.65! 

Monthly Software for 
your IBM PC™ or 
Compatible Computer. 

Learn From the Experts 

Draw on the vast experience of 
our editors to provide you with 
carefully selected software 
you can use each month, from >> 

spreadsheets to role-playing * 

games, from telecommunications to 
accounting to recipe programs. With 
easy-to-use documentation, you will 
master each new application with 
confidence and ease. 

Become Experienced Inexpensively 

W'ithout investing a fortune, BIG BLUE DISK will help you to see why 
your PC is the most versatile and powerful tool you own. You will 
know more about your PC, its capabilities, and software for it, than 
you would have thought possible. At S6,65 a month, BIG BLUE DISK 
is the best value in software today. 

Try our Monthly Software for Three Months 

Every month your postman will bring you the latest issue of 
BIG BLUE DISK, contained on two unprotected 360K SW diskettes, or 
one unprotected 720K 3'/2” diskette, whichever you prefer. Each 
issue is chock-fiiU of great software, including utilities, games, home 
and business applications, and educational programs. Order now 
and you will receive the “Best of BIG BLUE DISK” absolutely free, 

IBMKUatmUfimkoflnttniaHtmalBusiiutsMatbiim. MmU4tbltalVahknbooki.SD<dtmBoolatltm.imapHtbooktH>mnrTyu'hm(cot'trpriaS9.9$) and Commo(lott64i US trnioiu alto atvilabk. 


Casino Craps Vegas- style dice 
game. 

Puzzle 15 Slide-the-tiles puzzler. 
Label Printer Keep your address 
book on file, 

Alfredo's Hulking Hubris 
Comedy digital animated cartoon. 
Print Shop'" Images For use with 
Broderbund's* popular program, 
A Pair of Sorts Compare 2 popular 
sorting algorithms in action. 
Diskette Cookbook Includes 
Cajun recipes from Louisiana, 

And many more! 



the “Best of BIG BLUE DISK” - a collection 
J. -i-wM jM a of nine of the best programs from recent 
issues - when you order the next three issues of BIG 
BLUE DISK for your IBM PC or compatible computer. 
Contents are as follows; 


Calc-Man 
SuperDots 
Loan Amortization 
Disk Indexer 
Family Tree 


Political Preference 
Laser Show 

DOS Command History 
(Kramden Utility # 1 ) 
The “COLOR” Command 


Your Satisftiction Guaranteed 

If you are not satisfied with your purchase for any reason, 
return your first issue for a full 819,95 refund, TTie “Best 
of BIG BLUE DISK” is yours to keep. You can’t lose. 


•^7^ — I Please rush my free “Best of BIG BLUE DISK” and 
start my 3 month subscription to BIG BLUE DISK 
for my IBM PC or compatible computer for only $ 19 95 postage 
paid, I understand that this is a trial subscription and that I 
am under no obligation to continue beyond three months, 
iOi^erseas $27.95) 

□ BIG BLUE DISK * for IBM PC and compadbles. (,5V*’ disk) 

□ BIG BLUE DISK" for IBM PC and compatibles (3V>” disk) 

Name 

Address 

City State Zip 

Telephone 

□ VISA/MC □ AmEx □ Payment Enclosed 
Card # Exp, Date 

CaUToU Free 1-800-831-2694 

Louisiana residents include 4% sales tax PM068 
SOFTDISK • RO. Box 30008 • Shreveport^ lA 71130-0008 


CIRCLE 197 ON READER SERVICE CARD 



"The Bnakthru 286 jx rpn tKd flawles^ wiBt every appH- 
cation we handed d, tndudh^ ajpy-pnided p r ognum and 
tone memory-resident utidies at once." 

Slephs) M«nek PC Mjpzinr 

"...the Bradcthm 286 was the cant of choke." 

PC B u aneiScfhwgvi c w (RatM #1) 


"...BreiMtru 286 is a gcod value aid a cfuddy product boded 
by effective support." 

Dm A. Griffin 

Ihe NnvrfMB fi dw AutoCAD Lhoii Gnup 
"The PCSC 8naab^ 286 addetxd the best p erpn mi ce 
results of die aaching boank tested." 

%d ^fficdo. PC ’fed) ) 0 iimd (Rated #1) 


‘The U’Mtb Bmddhru 286-12 speedup bcmd • theffHeai 
of those tested, but not die most ecpensdre. OnaddBer pen- 
horsepower basis, d caidd be caBed the cheapest boost aoaia- 
bleforan)Cr‘ 

Mak VSUeh. MdMbrid (Rated fl) 


Think You Need an AT? 

Make Your IBM PC Easter Than an AT in Just 5 Minutes! 


Accelerator Cards: Speed and Value 

Speed ftgiKet are conioiidaied results from 10 tests of 
CPU perlonnartce (See Acceleraior Boards Speoal Report, 

Oecember 1. 1M6) 


D Microspeed Fast 88 

$149 

□ Microsoft Mach 10 

$395 

□ Univation Dream Board 

$512 

□ Orchid Turbo EGA 

$945 

□ STkD Standard 286 

$995 

□ Gassk Speedpack 

$995 

□ Orchid PC-Turbo 286e 

$1,195 

□ Breakthni 286-12 

$595 



REPRINTED FROM INFOWORLD, APRIL 27. 1987 


Breakthni 286-8MHz-$395 LIGHTNING^-FREE with Breakthna 

Breakthni 286‘12MHz*$595 speedup haidware— $89.95 purchased separately 


products it works in the Compaa Portable 
and most clones. Easy diagrams show how 
you just place the card in an open slot, 
remove the original processor ana connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning fester than an AT. 

Second, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is fester than the one found in the AT 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory proviaes zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. 

Thiid. you have foU compatibility. An ex- 
isting system RAM, hardware, and 
periphei^ cards can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 



DONT TAKE OUR WORD FOR IT USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOIALIY SADSFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


A IR 1 1 1 R SL IP 


11035 Harry Hines Blvd. • Suite 206 • DaUas, Texas 75229 • (214) 351r0564 

CIRCLE 489 ON READER SERVICE CARD 


We are exdted atxnit our three speedup 
products, ^u probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


But. no spetdup board cull disk 
access time in half 

UGHTNtNG 

tfl(lw»ia can • S 8 ft 95 or FREE iwfflfMMlini 


“Lightning is almost mandatory..." • 
Steve Manes, PC Magazine 
Best of 86 review 

Ljoacls wtti the D()S - really as a baci^^ 
program to accelerate disk access M)u do nothing 
• e\/^ing is autofJiatic Programs that frequer^ 
cess the disk (hard or floppy) are made instanl^r up 
to 2 to 4 tlTTies faster Uses a principle greatfy en^^ 
from mainframe technology called caching. Fully ex- 
ploits Atxjite Board memory. 

UGHTNING is the standard against which 
alloifcompElition measures itsell because we achieve 
universal compatibility with other software Data is 
n&«r lost Order UGH7NNG separately or get 
it free with your Breakthru 286 board. 


guaranteed the Breakthru 286 board to be 
Oterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12, This new 
board has the dock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
fester than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1X)00% fester than a regular PC. 

HERTS WHY THESE TWO BOARDS 
ARE SO SPEOAL. 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. What's 
more, unlike 
competing 


products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibilitY is virtually universal. 

Faster and smarter than an AT > PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Mary cards offer only a maiefoal 
speedup in spite of their claims and omers 
are just poorly engineered. 

are really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technolo^ 
than boards by Orchid, Quadram, PC. 
Technologies, Phoerux...we could 
go on. Breakthru 286 is vmdis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac- 
claimed Li^tning 
software. CaU today 
your credit card or COD 
instructions and we will ship 
your card the very next day. 


Think Again. 




H^e^Exceptional S-D Spreadsheet 


Lucid 3’‘D'“ is a 
runaway success 



way. Users say 'll is so intuitive that I real- 
ly don't need a manual. " That's because 
we use something we call a visual 
command menu. |im Seymour, the 
noted PC columnist, talking about Lu- 
cid in a recent article said that, "If there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it:' 

What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 


FIG. I Let's get the detail on those ad costs, lust move 
the widebar to that cell and press one key (grey -f ). 


FIG. 2 Here we are Instantly. Notice the lower 
left comer showing we are on level 2. You can go 
down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the appiication 
beiow. You can even run Lucid on top 
of i-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 

Lucid 3-D was developed over the 
pjast two years with countless, exhaus- 
tive hours of pianning and program- 
ming to produce something spectac- 
ular. This is a product that works the 


What 
Makes 
it so 
Special 

In the 
screen 
examples 
you can 
see Lucid 

is really 

multi -dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simpie as the pictures show. 

And you don't have to 
write formulas to do that. 

All you do is go iook at the 
other file, navigating 
through easy, point and 
shoot directories. When you 
come back up (with one key) the link 
is made automatically for you. 

Everything about Lucid works that 


nize than it is to remember. As 
choices are made on a menu that take 
you to iower leveis you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command, you just flow right to it. 


fmofe> 


Don't take our word for it Use Ludd 3-0 for 60 days. 
Return it for a full refund if not completely satisfied 
Plus , instead of the $199 list price; an intr^uctory 
spread-the-word price of $149. 


Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
Wfe invite you to be a part of that 
group. The reason we are offering 
Lucid for only $149. on a sixty day re- 
turn for a full refund, is simple. Pre- 
liminary user testing of the product 
produces the same resuits over and 
over. Peopie tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with i-2-3. 
Memory Resident 
That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantiy while working in your word 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like. "Lucid 3-D is how soft- 
ware of the I990's will look and perform". 
or even more to the point "This is the 
way I 
thought a 
computer 
should work ". 

You'll 
see. Lucid 
is exciting. 




1 800 5444699 
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Any cell can contain a complete other spreadsheet 
that you can access with a single key. 



FIG. 4. Now. Instantly we are on level 3. Each level Is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detail on that figure There Is no limit to the levels 
you can go. Move right down to transaaion level if you like 


Plus, no matter where you are on a menu or 
what you are doing, just press function key FI. 
and you will get a help screen specific to that 
command or aaion. Or if you want to know about 
any subjea you can pop up an index of over 400 
topics and select the one you want. 

Notepad Behind Every Cell 
Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke You can write 


SO let's go to 
Newspapers. |ust press the Grey -f Key 


notes, memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet 

Speed 

Lucid 3-D is truly revolutionary. It is 
fast. fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead, it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are complete. Other calcula- 
tions you don't see continue on in the 
background during the next com- 
mands. The end result of this pcwer- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous Is all about. 
Lucid Learns 

Lucid 3-D also lets you teach it any 


combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be 


Fig. 5. Of course. Lucid does multiple windows. Notice 
you can simultaneously open windows In different 
directories, different drives, even down as many 
as 3-D levels as you like No one else cando that 


done with single keys. Plus more than 
just remembering keystrokes. Lucid al- 
lows you to create Macros with loops, 
proc^ures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature Is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 


©COfVRIGHT 19® PERSONAL COMPUTER SUPPORT GROUP INC 


Mouseablllty 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up, the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more, any 
Lucid 3-D menu selection can be 
"moused " and the response time is 
"right now " instead of the sluggish "a 
little bit behind you" feel of add-on 
mouse menu systems like those 
you've seen with 1-2-3. 


u The best idea I've seen for 
a spreadsheet in years. 

lim Seymour. Columnist. PC Magazine. PC \Week 
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r-Wys -lUnje -OnSZl-Stora^e -Print Threa-D-UindoHS -Audi t -Options -Exit 
Copy -Novo Paste GraK-CSS'I'Oid Save 

Exit I type ClipUard into application below 
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FIG. 6 We need those budget figures in the Word 
Perfect letter we are writing. Clipboard Dump 
does It right now. 


Masters of UGHINNG- 
disk speed up software, and 

( Accelerator Board. 


11035 Harry Hines Blvd. 
Building 206 
Dallas, TX 75229 
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Adveptisirtf 
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Opopatioas 

HtfidactttP 


HafluactttPiRf 

Reseapch 


Cet hack ta He as soon as possihlt 


Janes Johnsen 


C:M0Kn\J0i1NS0N.HP 
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Call 1-800-544-4699 
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Spread -The-News Offer 

*149 Introductory Offer (List *199) 

Full Refund within 60 days. 

If you aren't ecstatic 


Co-winner of the 1987 PC 
Magazine Award for Technical 
Excellence 


A window pops up with a library of 
funaion names you can page through 
with the mouse. Select, click and it's 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard! 
with favorite labels and names so that 
you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be seleaed just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly 
Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 

We could go on at great length 
about all the features and innovations 
in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 


FIC. 7 Here It 
is right in Word 
Perfect lor any 
word processor) 
just like you 
typed it. 
You can go 
the other way 
lust as easily. 


work. The overall feel is tight and 
polished. In fan. Paul Somerson, ex- 
ecutive editor of PC Magazine, used 
one word to describe it. "Slick ". 

PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHtNNG the pioneer and award win- 
ning Disk speed up software. In 1986 

celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us "you have 
done it again. Tftis is software everyone should 
have." 


Even if you don't plan to abandon 
1-2-3. Lucid makes sense. Files are 
converted between them with ease so 
there's not an interoffice compatibili- 
ty problem This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D. But 
don't take our word for it. take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This 
$149 offer will end as soon as our 
dealer network is fully stocked. But in 
the mean time we invite you to try 
Lucid as part of our "spread the 
news " campaign lust pick up the 
phone and call us. Ws accept all major 
credit cards or you can order COD. 
Exceptional spreadsheet for 


the IBM PC, PS and Compatibles. 


Ask your dealer or 
Call 

1 - 800 - 544-4699 

or 

(214) 351-0364 

CIRCLE 483 ON READER SERVICE CARD 





Thefestestway 
to get rid of your hang-ups. 


Introducing die Ven-Tel ftithfinder"" 18K- 
Ifs die fastest dial-up modem available, and 
it works better over poor phone lines dian 
any odier modem. 

Hus, it guarantees 
that your data 
willl^lO{)% 

error free. ^ 


It’s Really 
Faster. 



Though other high-speed modems may 
cbim speeds up to 19,000 bps, they rely 
exclusively on data compression, and can 
only achieve these speeds on excellent 
quality phone lines. 

But die Ihthfinder 18K has a unique 
ability to adapt to the changing quality of 
the typical phone line: it falls back in small 
100 bps increments and can bounce back 
again when line conditions improve! So in 
the real world, it 
actually transmits 
nearly twice as fast 
as other modems— 
up to 18,000 bps 
without data com- 
pression. Keep diat 
in mind when com- 
paring modems. 

What’s more, if lines do deteriorate badly, 
the Ihthfinder 18K’s own data compression 
automatically lacks in to keep you moving 
at the highest possible speed. 



“Picnirc-pcrfcct transmission for 
CADtiAM and graphics.” 


A PaAway For New 
Applications. 


CAD/CAM * software downloading 
* high-speed LAN gateways * desktop 
publishing * remote computer diagnostics. 
They’re all feasible now, thanks to the 
Pathfinder 18K’s great speed and accuracy. 
Besides which, the 
Pathfinder 18K can 
perform more routine 
tasks in a fraction 
of the time, and at a 
fraction of the cost, 
of conventional . 

When you use more of the hand* 
lYirwIpmQ width, you get hener performance 

* and faster overall throuf^put. 



Connectible And 
Compatible. 

The Itithfinder 18K is on excellent speak- 
ing terms with more leisurely-paced 2400, 
1200, and 300-bps modems. And it’s 
supported by more communications pack- 
ages than any other high-speed modem- 
including PC-to-PC, PC-to-mini, PC-to- 
mainfimne, LAN and Macintosh software. 

CaD us at 800-538-5121. Wefll be happy to 
show you how VenTel’s Pathfinder 18K can 
get rid of your data transmission hang-ups. 

Faster than you ever thought possible. 


VerflN 

Modems 


Ven-Td Inc.,2l2IZankerRr>ad. San Jose, CA 95I31,800..5.38.5121 
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Lettersto 

PC MAGAZINE 



MAKING WORD FIT 

In your recent Toshiba TIOOO review 
("Planes, Trains, and Automobiles: 12 
Portables for the Road,” PC Magazine, 
March 29, 1988), 
this quote intrigued 
me: " . . . even 
disk-bound pro- 
grams like Micro- 
soft Word take on 
new laptop life 
when you install 
themontheTKXIO's 
RAMdisk." 

I have been using Word 4.0 on my IBM 
PS/2 Model 60, but the piogram is too big 
to transfer to my TI(X)0. Since I love the 
Word program, 1 would greatly appreciate 
your explaining how to modify it for the 
TIOOO’s RAMdisk. 

Lawrence B. Labovitz 

Los Angeles. California 

You're right that Microsoft Word— or in- 
stalled on your Model 60 — is too large to 
fit on the Toshiba TIOOO's 768 Card's 
RAMdisk. However, you can run Word on 
a machine with much less disk capacity by 
creating a copy using Word’s SETUP pro- 
gram and telling it that you're using a ma- 
chine equipped with two floppy disks. 
When you're done, you'll have separate 
disks for Word itself, the Word spelling 
checker, and the Word thesaurus. Then, 
all you need to run Word on the TIOOO's 
RAMdisk are the files on the Word floppy 
disk. 

It's actually just as easy to create a ver- 
sion by copying the WORD.COM, 
MW. PGM. and MW. INI files and a prim- 
er driver file to the 768 Card. Carry the 
spelling checker and thesaurus floppies 
with you if you need them . — Ed . 

P 


SHARKATTACK 

Although John C. Dvorak doesn't elabo- 
rate on the title of his column "Like a 
Shark: Move Forward or Die!" (PC Mag- 
azine, March IS. 1988), it leads one to 
make the common (incorrect) assumption 
that sharks must keep moving forward or 
die from asphyxiation. In the past, the be- 
lief held that sharks must continually be on 
the move to keep water passing over their 
gills so they could breathe. However, 
some time ago Jacques Cousteau proved 
this theory to be untrue. 

Paul K. Pagel 

Enfield, Connecticut 

Thanks. When we do the sequel ("Shark 
U"). we'll call you instead of Roy Schei- 
der. — Ed. 


GRAPH GRIEF 

Jim Seymour is to be commended for his 
discussion of Edward Tufte’s book The Vi- 
sual Display of Quamilative Information 
("Business Graphics Software: At the Top 
of the Charts,” PC Magazine, March 15, 
1988). Tufte’s message is, essentially, that 
what is commonly known as "presenta- 
tion graphics" is often more accurately de- 
scribed by adding “misre-" as a prefix. 

Apparently, however, neither Mr. Sey- 
mour nor Mr. Tufte were heard by the oth- 
er contributors, who judged the graphics 
programs largely on the ease with which 
one can produce chartjunk. Good graph. 
CTiarlie Brown! 

Russell V. Lenth 
Iowa City, Iowa 

I was pleased to see Jim Seymour's sidebar 
"Getting Rid of Chartjunk.’’ Mr. Sey- 
mour quotes Tufte blasting the use of fake 
perspective and citing its use in "the world 
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of Boutique Data Graphics . ’ ’ This quote is 
particularly appropriate to your own re- 
cently redesigned graphics, which are 
firmly in the boutique category. But given 
how much it mu.st cost to design and pro- 
duce those snappy-looking graphics. I sup- 
pose I must accept the fact that they will be 
around until (he next major design over- 
haul. When (hat time comes, keep Tuftc's 
book close by for easy referral. 

John S. Abrams 

Cambridge. Massachusetts 

Jim Seymour’s sidebar "Getting Rid of 
Chartjunk" gave high praise to Edward 
Tufte’s hook on the elimination of chart- 
junk. No Tufte alumnus could ever draw 
anything like PC Magazine's pseudo-3-D 
comparison graphs. 

Charles Lave 

Irvine. California 

Magazine's charts, while dense, live 
within the letter of Tufte' s rules. We think 
it's important to portray results by test m 
well as by product. 

Three-dimertsional 
charts serve this 
need. The data table 
fulfills the informa- 
tional needs o/ the 
left brain, while the 
' 'cityscape' ' makes 
it easy for the right 
brain to spot espe- 
cially good and bad performances. — Ed. 


DVORAK'S CARELESSNESS 
I have to admit it — when John C. Dvorak 
steps in the cow pasture with both feet, he 
does it with 6lan and style; he and his copy 
editor need to become acquainted with 
Suunk and White’s Elemems of Style. 

8 
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OUTSTANDING 


SOFTWARE 


For IBM PC s and Compatibles 


1*3 


50 per 

DISK 


I Small Quantities 


$3 

For Ten or More | 


00 PER ■ 
DISK I 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


□ BUSINESS 1— EZ-FORMS busine&s form 
generation, completion and printing program. 

Q CAD 3— The PC-Row 1 .0 computer aided flow- 
chart generation program. Color graphics required. 
[s] COMM 4a,b,C,<Le — (5 disks) Join the world of 
sysops with RB6S Bulletin Board System 14.10. 
in DATABASE 1a, b— (2 disks) RIe Express 3.8 
menu driven ger>eraJ purpose database manager. 
fl EDUCATION 1 — Interactive DOS tutorial for new 
PC users. Makes learning DOS painless. 

[H FINANCE 1a,b-<2 <llste) PC Accounts 2.0 

personai bookkeepirtg and finance management. 
r~] GAMES 1-3-0 Pacman, Kong, Spacewar, Janit- 
Joe, futuristjc Rightmare and more. Color required. 
Q GAMES 2— Qubert. Pango. Centipede, dun- 
geons arte dragons style ZMire, etc. Color req. 
n GAMES 3— Blackfack with customizable njles. 

Armchair Quarterback (you call plays), arte more. 
r~l GAMES 4— Star Trek, the Castle adventure 
game, arte the original Colossal Caves Adventure. 
|~1 GAMES 5~The Hack advertejre game from the 
universities. Ute Rogue, only much richer. 

I I GAMES 6 — Rnball, Othello, Dragons. Sopwith 
(fly a Sopwith Camel] and more. Color required. 

[U INFO 1a,b — (2 disks) Cooking recipes database 
with Keyword/tegredlent retrieva. Aod your own. 

H] MUSIC 2a, b — (2 disks) PianoMan 3.0 polyphonic 
music recordirtg and playback program. 

Q ORGANIZER 1— OeskTeam, a Sidekick done. 

and the Judy petsonaJ calertear program. 
r~l PRINTER 1— Resident print control and font 
utility, intelligent spooler, banner maker, and more. 
Q SIMULATION 1 — Maze making program. MITs § 
Life simulation, starfields, etc. Cokx graphics req. ? 
I [ UnUTIES 1 — A collection of invaluable general § 
purpose DOS utilties. An absolute must tor all. £ 
Q UniJTIES 2— More invaluable DOS utilities in- 
dudlng screen burnout, ram disk, and more. 

Q UnUTIES 3— Acontetehensivesetof debuggirtg 


I 


NEW RELEASES UPDA TES 


[J BUSINESS 2— Expressgraph business gr^cs. 
Chart your data and find tr^s. Color gravies req. 
CAD 1a,b— (2 disks) Rngerpaint 1 .2 advanced 
painSng and Aiiamira obfect oriented design. Color, 
d] CAD 2a,b^2 disks) DanCad3d. an advartoed 
2D/3D drmng pro^am w/animation. 640K, color. 
[2] COMM 2a,b-H2 disks) Procomm 2.42, an excel- 
lent modem program with terminal emulation. 

Q EDUCATION 3— PC-Fastype 1 20 typing tutor. 

ideal for beginners and advanced students alike. 

[ 2 ] FINANCES 3a, b— (2 disks) Express Cdc 3.12, 
a powerful and user fnertdy spreadsheet program. 
O GAMES 8— Striker helicopter attack and Risk, the 
game of world domination. Color required. 

Q GAMES 12 — Backgammon (play the computer) 
and Wheel of Fortune based on the gameshow. 
r~l GRAPHICS 1 — Record arte play back screen im- 
ages! Excellent tor demo. etc. Color required, 
m GRAPHICS 2a,b,&-<3 disks) An excelent 3-D 
surface modeling arte shading program. Color. 

{2] INFO 2a,b— (2 disks) Zip-Phone, national 
areacods/prefix to zlp-<teds ctoss reference, 
m LANGUAGE 3a,b-<2 disks) The A86 3.09 
macro assembler and debugger for 806&86/286S. 
[2] SHELL 4a, b — (2 disks) Automenu and HOM II 
4.04 hard disk pr^. for custom full-screen menus. 
Q UTILITIES S^ard disk utiRties for verifying, for- 
mtetir>g. parking and optimizing your disk rJrives. 

Q UnUTIES 6— Advanced utilities including 
Mark/Retease (renxwe resident progs w/o rebooll) 
Q UnUTIES 7— More advanced uttties including 
Masterkey (undeletes flies from hard disks). 

[2] WORD 1 a,l^2 disks) PC Write 2.71 . a powerful 
word processing system w/spell checker, laser supt. 

Most software listed is shareware or user-supported. 


MicroCom Systems Cost of items . 

3673 Enochs Street Shipping 

Santa Clara, CA CA res tax 

95051 Total end. 


J3.QQ 


(408) 737-9000 

Mon-FrI 7arn-9pm. SstSun SanvSpm 
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VIEWPOINTS 

m LETTERS 


The cow pasture in this instance is Mr. 
Dvorak’s column “The Big Lie” (PC 
Magazine, March 29, 1988), in which he 
twice uses the phrase, “Users . . . could 
care less.” This phrase implies there is 
room for even further disinterest, when in 
fact he really meant that they “could not 
care less”: they’re as uninterested as 
they’ll ever be. 

Richard H. Gleick 
Maitland, Florida 

Mr. Dvorak told us he’s not interested in 
“comments from self-appointed editors 
who have no real irformation to contribute 
to his readership." In fact, he said he 


m When John C. Dvorak 
steps in the cow pasture 
with both feet, he does it 
with elan and style. 

' 'could care less. ” (He also called Strunk 
and White a couple of word fas- 
cists.) — Ed, 


DIVINE INSPIRATION 

Although 1 appreciated your review of the 
Bible concordances in After Hours (PC 
Magazine, March 29, 1988), I totally dis- 
agree with your comments about wishing 
that the Apocrypha were included. There 
is a major difference between ‘ ‘historically 
important” and “inspired by God.” The 
books in the Apocrypha do not meet sever- 
al tests of inspiration which the 66 books of 
the Bible meet. I don’t want to do a word 
search that mixes God’s inerrant, infallible 
woixls with books that, in some cases, con- 
tain nothing more than legends. 

Lynn A. Gerig 

Monroeville, Indiana 


AONE-UNEOFFER 

In light of hypertext’s hyperbole, the time 
seems right to follow Bill Machrone’s ad- 
vice and offer a one-liner (“Critical 
Mass,” PC Magazine, March 29, 1988). 
How about “Hypertext: fancy foomotes in 
their infancy”? It may not compare with 


Henny Youngman, but it certainly is an 
improvement over “Hypertext: a way to 
connect ideas you’d rather forget.” 

Warren Stringer 
Santa Ciuz, California 


THE MAIL-ORDER CHOICE 

It seems as though PC Magazine is touting 
mail order as the method of choice to pur- 
chase a computer as well as software and 
accessories. Although I agree that mail or- 
der is not a bad choice for some people, /"C 
Magazine is highlighting it at the expense 
of full-service dealers. 

In particular, I would like to mention 
Stephen Manes’s column “In Praise of 
Mail Order” (PC Magazine, March 29, 
1988). Believe it or not, Mr. Manes, a 
computer dealer has it rough, and most do 
care if they’ve provided a solution for their 
customer. I am sorry if you’ve had diffi- 
culty with some dealers. But this is no 
cause to recommend mail order to your 
readers as the best choice. 

J. Bany Christian, Jr. 

Augusta, Georgia 

I would like to take exception to Stephen 
Manes’s column “In Praise of Mail Or- 
der.” I happen to be one of the “bozos 
who minds the store for a small business.” 
Contrary to Mr. Manes’s statements, I and 
my co-workeis are not novices, nor does 
my sole interest lie in pushing “whatever 
product comes with spiffs” (few products 
come with spiffs). 

It may well be true that many of the 
mail-order houses have offered Mr. Manes 
excellent support and service. And it is 
true that we have our share of companies 
that employ an undeiqualified sales and 
support st^. However, I would ask that 
Mr. Manes not group us all together. 
There are still some of us who know our 
business and our products and who pride 
ourselves on the job that we do. 

Brad Rogers 

Blacksburg, Virginia 

I would like to commend Stephen Manes 
on his column “In Praise of Mail Order.” 
After having waded the river of ignorance 
that flows from the mouths of retail sales- 
persons (at both large and small chains), I 
have found mail order to be the only viable 
source for purchasing my computer equip- 
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MAGAZINE 


Control colors 


Oniiiiarv' display 


Gmipaxst-d display 
'Ailh SeeMoro 


See up to twice 
as many columns 


ASCIi/UCS 

conversion 


No special 
hardware 
required 


I ’ttretoucMftbok) of EGA dtsplax 


See More Rows and Columns 


Now you can zoom out to see more on 
the screen - without exiting your 
worksheet and without investing in 
special hardware! 

With SeeMORE”, a remarkable 
add-in program for 1 -2-3® and 
Symphony®, you can instantly double, 
triple or quadruple your view with the 
push of a key. 



Pad more into eterr Syynpiany uindok : 

SeeMORE lets you build a twelve 
month forecast without stopping to scroll 
left and right. All twelve months appear 
on the screen. SeeMORE gives you the 
big picture. 

SeeMORE manages the screen without 
intetforing with the normal operation of 
1 - 2-3 or Symphony. You can zoom in 
and out as you build and manipulate a 


worksheet. You don't need to exit and 
switch to a new driver set ! 

Works with l-2-3Rel2and2.01 or 
Symphony Rel 1.1, 1.2 and 2.0 on the 
IBM PC, CT, AT, PS/2 and compatibles. 
All you need is a simple graphics adapter: 
CGA, EGA, VGA, MCGA or Hercules. Also 
looks great on Compaq and Toshiba gas 
plasma. Not copy protected. 1-2-3 version 
$ 79 . 95 . Symphony version $99 95. Get 
SeeMORE and expand your horizons. 



Comptu^ Itortabie U! plasma di^ilay 


CGA EGA WA Here Pbsma 

Normal 80x25 «Ox2S 80xiS 80i2S 80n2S 

Medhun 9U28 106»43 91x5? 90m.< 106x^0 

Small I06»35 128x45 120»43 128iSO 

VcfySmaB I28 k 25 ISOaSl I28»S3 1»»43 N/A 

Uny lZBi33 160»S8 I60a60 IMaSS I60a66 

Pitseniatton 40x25 40 kZ5 40i 34 HSaiS 40x28 


"SeeMORE is brimming with mnoeations." 

- Lotus Mafiazine 

“/ ttse SeeMORE almost constantly^ 

- Jim Seymour. PC Magazine 

“Recommended" 

-Info World 


See our ad on page 332- 



Please send me: (Indlcaie quantity) 


SeeMORE 1 .2*3 r9.9S each. 

SeeMORE Symphony. I99.9S each. 

Include S3-75fc)rshippii^ ()12outsideUSA 
andCana^) MAresidenisaddS% sales lax. 
F^yment: □ VISA □ MC a AMEX □ Diners □ Check 

CAW NO 

ESP DATE mONE 

NAME 

ADDffESS 

an STATE BP 

1b order, mail coupon or call kdl-free: 

In MA: 800-447-) 196. Nationally; 


800-445-3311 xnos 



Available from Efythead Software. Corponte Software and other fine teselleis. Dtsiributed throuf^ Ingram, Kenfil, Micro I). 
Softsd and Softw^ Resource. 
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Introducing the 

in power 


Flip down door covers 5*1/2* diskette 
storage pocket and stand. 


Pov 



The Power 


Advanced protection for 
today’s computers. 

Tbday’s generation of personal 
computers are more powerful and 
can process greater amounts of 
information fester than ever before. 
Consequently, electrical surges can 
now ctetroy more expensive equip- 
ment and 
larger ; 

amounts «= 




protection for microcomputers. Many years of 
surge suppression and design experience have led 
to the development of Power Director III. 

Power Director Ill’s 
unique “Sine ^ve 
Tlacking’’ technology 
closely monitors incoming 
power with a guard band 
tliat clamprs surges and 
spikes. Iristantaneously. 

! Before they can 



Slne-wavc tracking stops 
surges instantly. 




of data. That’s why we built 
Power Director III. The first 
of its kind sprecifically 
designed to protect today’s 
~ computer systems. 

Like IBM PS/2 and 
Macintosh II computers. 


damage your computer system. 


The performance leader. 

Since 1982, when we introduced the 
original Power Director; Computer Accessories 
Corporation has been the forerunner in pxower 


Power Director III also meets rigid UL and 
IEEE 587 Category A and B surge protection 
performance standards assuring that 
your system and data ate safe fitom 
common electrical disturbances and 
line noise interference And even static 
electricity. Power Director III includes 
these performance features: 

UL Listed • Advanced surge 

IEEE Category A and B suppression 
High jDerformance • Static protection 

noise filter • Sine wave tracking 






next genetation 
protection. 


Touch our nameplate and your system LED indicators show status of 

is protected from suiic clcciricity. power and surge protection. 




Director III. 


Built for your convenience. 

Power Director III lets you switch on every 
peripheral and your computer 
with the push of a button. 

Saving you the hassle of 
fumbling for switches. 

And Power Direaor III 
comes with a free built-in 
i'k" diskette stor^e pocket and diskette stand to 
keep your disks oiganized and at your fingertips. 



Designed for future growth. 

Power Director Ill’s storage pocket can 
be converted easily into other productivity 
enhancing devices. Such as a dbta switch for 
economical peripheral sharing. Or a print buffer 
to enhance printing ease And no other surge 


suppression and power control center affords 
you this ejqjandability. 

^ - r — . 

Protect your investment. 

Pick up the latest generation surge suppression 
and power control center today. Power Director 
III. ^fore a surge can put your system out of 
business. For the dealer neatest you, call 1 (800) 
582-2580 or in California, 1 (800) 582-0852. 

Ask for extension 501. 

[•B 

COMPUTER ACCESSORIES CORPORATION 

VCfe support the system 

6610 Nancy Ridge Drive 
San Diego, CA 92121 

IB.M PS/2 IS a rcgisiercd indemark of IntrrrutHinal Basincss Machines Corporaiion 
.Macintosh II is a licmscd iradcmark of Apple Computer, Inc 
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How to account for 
everybody. 











The SBT Database Accounting Library 



dLedger 

General Ledger 

$395 



d Invoice 

Bi 1 1 ing/Inwentory Control 

$295 



dStatements 

Accounts Receivable 

$100 



dPagables 

Accounts Payable 

$395 



dOrders 

Sales Order Processing 

$395 



dPurchase 

Purchase Order Processing 

$395 



dPayrol 1 

Payroll/Labor Accounting 

$395 



dAssets 

Fixed Assets Management 

$395 



dProject 

Job Cost Accounting 

$395 



dtlater ials 

Manufacturing Planning 

$395 



dProfessional 

T ime d Bill ing 

$395 



dProperty 

Property Management 

$395 



dllaintenance 

Service/Equipment Maintenance 

$395 


L 


d 


And we do mean everybody. 

You see, the SBT Database Accounting 
Library is already accounting for more than 
50,000 businesses of every conceivable 
description. 

From law firms and construction com- 
panies. To retail stores and manufacturers. 
From small businesses with one PC. To 
major corporations with hundreds. 

Available in single and multi-user 
versions for MS-DOS, XENIX, Macintosh, 
and Atari ST, the SBT 
Database Accounting 
Library is a modular 
system of accounting 
programs. 

You simply pick 
the ones that match 
your needs and start 
accounting. 

And when your needs change, you can 
use our free source code to make our software 
accountable to your way of doing business. 



By the way, our Database Accounting 
Library runs with the compilers and database 
management systems everybody uses. 
Including dBASE III PLUS, McMax, Clipper, 
FoxBASE+, SCO FoxBASE+, Quicksilver, 
dBXL, and dBMAN. This means it will work 
with your favorite computer and database 
manager. 

The SBT Database Accounting Library. 

Everybody who accounts for anyone 
should look into it. 

Call us today for our demo disk and in- 
formation package, and get yourself account- 
ed for. 

SBT offers a complete series of product 
and reseller seminars as well as training in 
dBASE IV and computerized accounting. 

Call for complete seminar descriptions. 


SBT Corporation One Harbor Drive 
Sausalito, California 94%5 
(415)331-9900 Telex 9102404708 
SBT International Enterprise Centre 
North Mall Cork, Ireland 
(021)308000 Fax (021) 393314 


SBT 


dBASE III PLUS and dBASE IV are registered irademarKs of Ashton-Tate; FoxBASE> is a trademark of Fox Software.inc.: MS-DOS and XENIX are registered trademarks of 
Microsoft Corp.: Atari ST is a registered trademark of Atan Com.; dBMAN is a registered trademark of VersaSott Corp.; McMax and D^per are tradernarks of Nantucket. Inc; 
Macintosh is a trademark of Apple Computer. Irtc.: dBXL ar>d Quicksilver are registered trademarks of WordTech Systems. Irtc.; SCO is an abbreviation for The Santa Cruz 
Operabon; SBT Database Accounting Library is a trademark of SBT Corp. fOopyright 1987. SBT Corporation. 

CIRCLE 470 ON READER SERVICE CARD 




VIEWPOINTS 


■ LETTERS 


ment. Thank you for giving the concept of 
mail order a little more dignity. 

Kenneth N. Harpster 
Parkland, Florida 


JUST THE FACTS 

In Bill Machrone’s column “One Million 
PS/2s” (Bill Machtone, PC Magazine, 
Febmary 29, 1988), you implied that IBM 
is somehow manipulating the number of 
machines being shipped. Either you have a 
fundamental misunderstanding of our in- 
dustry, or you simply refuse to accept the 
facts. 

Here are those facts again. Through the 
end of January, IBM had shipped 1 Vz mil- 
lion PS/2 machines. As a manufacturer, 
we speak only in terms of shipments, not 
end-user sales, and we have never claimed 
otherwise. That means I'/i million sys- 
tems have left our manufacturing floor, 
most headed for dealer locations. Certain- 
ly, dealers keep a limited number of sys- 
tems in inventory, but they quickly move 
the vast majority on to end users. If they 
didn’t, it is highly unlikely they would be 
reordering at such record-breaking rates. 

In the same article, you question wheth- 
er the Models 25 and 30 are legitimate 
members of the PS/2 family. With all due 
respect, that seems like a call that we, not 
you, should make. In April 1987, we an- 
nounced the PS/2 line, a new family of 
products with a variety of capabilities and 
features. Among those features are 3‘/5- 
inch diskettes, improved graphics, and ad- 
vanced functions integrated onto system 
boards. Such features are common to all 
members of the PS/2 family, including, of 
course, the Models 25 and 30. 

Charles B. Holleran 
Group Director, 
Communications Operations 
IBM Corp. 

Rye Brook, New York 


AMATTEROFTIME 

Regarding Bill Machrone's editorial 
“Stealing a March” (PC Magazine, 
March 15, 1988), I would like to take issue 
with the general impression that Just-in- 
Time materials management is applicable 
exclusively to a manufacturing environ- 
ment. The whole theory of JIT stresses that 
materials will be ordered only at the time 
and in quantities in which they are needed. 


With the high costs of maintaining inven- 
tories, to whom could this concept be more 
important than the inventory-intensive dis- 
tributors and service centers? These inven- 
tory-heavy centers are running out of time 
to switch to Just-in-Time. 

Rand Crawford 
Hales Comers, Wisconsin 


CORRECnONS/AMPLIFlCATIONS 


Kingdom Age Software’s God Speed pro- 
gram (After Hours, PC Magazine, March 
29, 1988) is available from Paraclete Soft- 
ware, 1000 E. 14th St., #425, Plano, TX 
75074; (214) 578-8185. 

Presentation Partner, the software includ- 
ed with Computer Accessories Corp.’s 
Data Display (“Presenting . . . Real-time 
Overhead Displays for the Big Screen,” 
PC Magazine, March 15, 1988), is not 
copyprotected. 

A Communiques item on a training pro- 
gram of Data-Tech Institute, Clifton, New 
Jersey — “Exchanging Data Between Lo- 
tus 1-2-3, dBase III and other Word Pro- 
cessing Programs” — should have noted 
that the description was from a newsletter 
unrelated to Data-Tech Institute (First 
Looks, PC Magazine, February 16, 
1988). 

The correct name of the IBM product re- 
viewed in “Beyond Native Memory: Add- 
in Boards for PS/2 Models 50 and 60’ ’ (PC 
Magazine, March 15, 1988) is the IBM 
Personal System/2 80286 Memory Expan- 
sion. The correct price of this product, 
with 2MB, is $1,044. 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you’ve read in 
PC Magazine? A question you’d like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and are subject to editing. We 
carmot pniblish letters that do not include a 
name, address, and phone number for ver- 
ification. We’re sorry we’re not able to an- 
swer letters personally . CS 


iisYS 

ACCOUNTING 

SOFTWARE 

Resellers, Consultants, 
VARS: 

Imagine being able to offer one business 
management software system ideal for every 
client. A system so flexible and powerful 
that it allows your clients the opportunity to 
design their system the way they currently do 
business. A system so simple for them to use 
that you will be freed from those never ending 
support calls. A completely integrated system 
and all for under $1000*. if only there was 
such a system. There is. We call is ISYS. 

Become a member of the ISYS Dealer 
network and begin receiving increased 
business, specim pricing, smulion-oriented 
support, innovative marketing, and more. 
Don't miss out on this opportunity, give us a 
call today! 'Single user 

MODULES AND FEATURES: 

GENERAL LEDGER 

• Multi-company/multi-level accounts 

• 255 user defined financial reports 

ACCOUNTS RECEIVABLE 

• Unlimited # of customers 

• Open invoice and/or invoice balance fwd 

• Unapplied pmts/multi'company A/R 

• Multiple profit centers 

• Credit limits, collection status and payment 
discounts 

• Supports partial payments and finance charges. 

ORDER ENTRY 

• Produces shipping labels for invoices 

• Service and producl'Oriented businesses 
non-inv codes handles shipping and labor 
taxable/non-taxable items on same invoice 

• Multiple User-defined saies tax tables 

• Prints packing slips & sales ioumals 

• Customized text on user-designed invoices 

INVENTORY 

• UFO. FIFO, weighted average, and standard 
cost supported 

• Allows up to 4 places for unite, cost, and price 

ACCOUNTS PAYABLE 

• Unlimited # of accounts 

• Post to 200 G/L expense accts per invoice 

• Automatically updates Inv & G/L 

• Supports pre-paid expenses & future liabilities 

PAYROLL 

• Automatically posts to G/L. &/or A/P 

• Benefits and deductions are calculated on fixed 
amounts, hourly amounts, percentage of gross, 
or variable amounts 

• Allows additions to gross: taxable, non-taxable. 
or partially taxed — 401 k plan 

• Handles sick leave & vacations 

• Tax tables easily updated by user 

ACCOUNT NET (Mulli-User) 

• Upgrades system to network environment 

• Network supported: Novell. 3Com. lONet. 
LanLink. ancl others supporting NelBios 

LINCS (DATA INTERFACE) 

• Allows transfer of data from the accounting 
system to an ASGl file which can then be 
imported by other software such as 
spreadsheets or database systems. This module 
can also import data into the accounting system 
from ASCII files generated by any other 
software system. 

CURRENT VERSIONS: 

• English. Spanish 

SYSTEM FEATURES; 

Cannot post out of balance. IS periods/fiscal year, 
post to any period at any time. Impossible to 
double-post even ifinlemiped. All modules run 
either stand-alone or integrated. 15 alpha-numeric 
characters for G/L accounts, vendors, customers, 
stock & employees. 

CALL; 1-800-255-4048 
or APSA (Mexico) 589-7753 

INTEGRATED INFORMATION 
SYSTEMS 

9S00 East Grand River. 

Brighton. MI 481 16 (313) 229-1B08 
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Guaranteed Compatibility 





PC V20 AD-II $499 


YOU GET THE MOST ADVANCED 286 
MOTHERBOARD EVER DESIGNED 

Your advanced PC AT-286 /12 Motherboard uses just 6 VLSI 
chips to replace the functionality of over 120 chips. Fu^t 286 
designed from scratch for stable and reliable 12 MHz performance. 


6 chips impl ei n cm full 
AT funcbonility. 


Va> low power 
contumpDon. 


12 MHz, Zero Wait State, SI 15.3 
LANDMARK™ Speed 16 MHz. 

512K. 1.2MB Drive w/combo Controller, 101-keyboard; 


• 51 2K RAM Standard. Accommodates up to 4MB ot RAM on 
Motherboant using tOONS, 1MB DRAM'S 

• 1 .2 MB Floppy Drive. 

• Combination Hard Drive/Floppy Controller 

. 180 Watt Power Supply. 

• Enhanced 101 -Key AT-Style Keyboard 

. OS/2* compatible today 

. 100% IBM. MS/DOS. OS/2. XENIX. Novell. 3COM. and 
PCNET LAN compatible 

. Memory above 640K can be configured either EMS/ 
Expanded, or Extended, by motherboard switch setting 

• 8 Slots (six are 16 bit). Clock/Calendar on board. 

• AT-Style Case with Keylock. Turbo. Power and Hard Drive 
LEDs. Small footprint case can accommodate up to four half- 
height mass storage devices. 


MONO ■ System above with 12' Mono Monitor & Hercules 


compatible Graphics Card with Printer Port $B9S 

EQA - Base configuration with EGA card and Enhanced 
Graphics Display $1320 


Complete with Monographics Card 
& Monitor. 15 MHz performance in 
an XT machine. 

512K, One Drive, Mono Card & Monitor, 84-keyboard: 

. 51 2K RAM Standard. NEC V-20 CPU. 

- One 360K Floppy Drive 

• 84-Key AT-Style keyboard 

. 4-layer Motherboard expandable to 1 MB 
. 6 Slots. Built-in Serial. Parallel. Game Ports. Clock 
. Hercules Compatible Graphics Card 

• 12* Monochrome Monllor 

. Accommodates up to 4 HH Mass Storage devices 

• AT-Style Case with Keylock. Turbo. Power and Hard Drive 
LEDs. Photo-illustrated Set-Up & Operating Instructions. 

HARD DRIVE - Seagate ST225 20 MB Drive & Controller ...$269 
MS/DOS, GW Basic $55 

Color and EGA Models available.. .please call. 


Metnof> Bbove 640K cm be 


Memory iuppon for I MB or 
156K DRAM-t. up K> 

4MB on board 


ADD A HARD DRIVE; 

Enhance any 286 or 386 system with a hard drive: 

• SeagateST25140MB,40msHH $393 

• SeagateST251-140MB,28msHH 4469 

•SeagateST409680MB,28msFH 4742 

We also offer a full line of standard Miniscribe, Microe- 
dence, Maxtor and Priam drives as well as ESDI Drives 
dcContndlers. Call now for your choice. 


Shop PC Brand quality. Save time. 

Save trouble. Save money. 


PCAT-286/12 


$885 


Have it your way...PC Brand delivers what you really 
want. Superior quality. Exceptional savings. Custom 
configurations built to your exact specifications. 
Responsive toll-free service and support. Free freight. 
The best 5-Year Warranty in the business. And 
a Money-Back Guarantee 
on every system we sell. 

Get more for your dollar. 

CaU 1-800-PC-BRAND 
today. You'll even get a 
FREE GIFT...see our Free 
Mouse Offer next page. 
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Risk-Free 5-Year Warranty 



INTEL-SBC386/16 $1749 


16 MHz, genuine Intel-manufactured 
system...me max in 386 performance. 

512K, 1.2MB Drive w/ combo Controllei; lOl-keyboard; 

• 51 2K RAM Standard. 

• Certified 32 Bit 386 CPU. 

' Expandable to 16 MB of 32 Bit Memory 

• 1 .2 MB Floppy Disk Drive 

• Combination Hard Drive/Floppy Controlier 

• 220 Watt Power Supply 

• Enhanced 101 -Key AT-Style Keyboard 

• OS/2 • compatible today 

• 100% IBM. MS/DOS, OS/2, XENIX, Novell. 3COM, and 
PCNET LAN’S compatible 

• Socketed for optional 80387 co-processor 

• Serial, parallel ports, clock/calendar standard 

• Two 32-Bit Slots 

• AT-Style Case with Keylock, Turbo, Power, and Hard Drive 
LEDs. Full size case accomodates up to 5 HH Mass Storage 
devices. 


2 MB 32 Bit Memory Card $155 

MONO - Configuration above with 12' Mono Monitor & Hercules 

compatible Graphics Card w/ Printer Port $1865 

EGA - Advanced Autoswitch EGA and Enhanced 

Graphics Display $2185 


The Best Warranty 
in the Business. 

PC Brand customers expect the best.. .and they get 
it. You'll enjoy our exclusive 5-Year Warranty on 
all systems hardware and peripheral cards. Other 
companies ask you to settle for 1-year. We give 
you five long years of protection...automatically! 


A Word to the Wise 
About Buying PC Clones: 


Be careful. Know what you're 
getting before you buy. You'll 
find ads offering you "base con- 
figurations" without RAM. 

Without drives or controllers. 

Some without a keyboard for 
heavensakes! Why? Because 
they are trying to attract you 
with artificially low prices.. Don't 
be a victim. Be wise and shop 
with confidence with PC Brand. 

All PC Brand configurations come to you fully- 
functional. In top working condition. We bum-in 
every board for 48 hours. Every system for 72 
hrs. We do not inflate freight charges and we do 
not charge you credit card surcharges (as others 
do). We simply treat you right.. .with honesty, 
integrity, and service you can depend on. It's 
worked for our customers. It's worked for us (for 
over five years now). And we'd be delighted to 
make it work for you. Call PC Brand today! 



SAVE ON HARD DRIVES, MODEMS, MONITORS, VIDEO 
CARDS,CHIPS, ACCESSORIES AND MORE! SEE NEXT PAGE. 


® CaU 1-800-PC BRAND 

(Call l-800-722-7263...In Illinois, Call 312-226-5200) 


PC Brand, Inc. 954 West Washington Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.in. C.S.T. 

Additional Ordering Information on next page. VISA. MasterCard, Personal or Company Checks, and Approved P.O.s Accepted. Prices subject to change. 

CIRCLE 311 ON READER SERVICE CARD 




Toll-Free Service 


MONITORS 


DISK & TAPE DRIVES 


a NEC Multisync II 
14" Enhanced Graphics 
Color Monitor ......$589 

□ NEC Multisync Plus 

15" Enhanced Graphics 
%0 X 720 res $897 

□ NEC Multisync XL 

20" Enhanced Graphics 
1024 X 768 res $1975 




20 MB 65MS 225 W/XT CnnHYiIlPi- 


40 MR 40MS 251 

593 

40 MR 20MS 251-1 


80 MB 28MS40% 

742 


Q Magnavox 12” Amber Mono High Resolution $79 

□ Magnavox 14" Standard Color 230 

□ Magnavox 14" Color Enhanced Graphics Display 

for standard EGA applications 339 

□ Princeton Ultra-Sync 14” Multi-Mode Enhanced 
Graphics Color Monitor ....................................................... 520 



MODEMS 


All PC Brand modems are 100% Hayes* and IBM compatible. 




«55 



70 



..... .......... 135 

□ 2400 Baud External 


150 


VIDEO CARDS 


□ Monographics Card ............................................................ $40 

With Printer Port, 100% Hercules Compatible 

□ Color Graphics Card w/Printer Port 40 

□ ATI EGA Wonder 185 

□ ATI VIP VGA Card 260 

Q Paradise Autoswitch 480 Card ........................................... 160 

□ Paradise VGA+ 239 


CHIPS & CO-PROCESSORS 


Chips come in sets of 9, with our 5-Year Warranty. 
Due to current market volatility, please call for price. 


RAM CHIPS: 

□ 41256-8 256KB set for AT (80 ns.) Call 

□ 41 256-1 0 256KB chip set for AT (1 00 ns.) CaU 

□ 41256-12 256KB set for AT or XT (120 ns.) CaU 

□ 41614-12 256KB chip set for XT (120 ns) Call 

MATH CO-PROCESSORS: 

□ INTEL 80287-10 CaU 

□ INTEL 80387-16 Call 

□ INTEL 80387-20 Call 


CaU for high performance Miniscribe, Microscience, Maxtor, 
Priam, as well as ESDI, SCSI, WORM Drives & ControUers. 


TEAC Floppy Drives: 

□ 360K51/4'’ $75 

□ 750K 3 1/2” w/5 1/4" mounting for XT/AT 80 

□ 1.2MB 5 1/2" 90 

□ 1.44MB 3 1/2" w/5 1/4" mounting for XT/AT 100 

DC 2000 Tape Back-up Subsystems: 

□ 20MB with cartridge included $245 

□ 40MB with cartridge included 395 



INPUT/OUTPUT CARDS 


□ XT-IO+IICard $40 

Parallel Port, 2 Serial Ports (One Standard, One Optional), 
Game, Sc Clock for XT Systems. 

□ XT-2MB EMSCard 95 

Up to 2 MB Lotus/Intel/Microsoft Expanded Memory. 

□ AT-IO +II Card 40 

For 286 & 386. Same as XT but without dock. 

□ AT-2MB Memory Expansion 100 

2 MB Memory Expansion Card, can be configured either 
as Extended, or Lotus/INTEL/Microsoft (LIMS) Expanded 
Memory. Certified 12 MHz, 0 Wait compatible. 


LAN CARDS 


□ Standard Ethernet Card $175 

Uses 82586 LAN co-processor for low overhead operation. 
Fully NETBIOS , and 3COM, NoveU, PC NET, compatible. 

□ Intelligent Ethernet Card 275 

Adds an INTEL 186 processor to the above card to off-load 
virtuaUy aU host overhead. Ideal for FUe Server applications. 

□ Western Digital 3 Nodes LAN KIT ..... ......................... 700 

Includes Western Digital Software. 

□ Novell Hardware &Software Call 
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Toll-Free Support 

YOUR PC BRAND GUARANTEES 


What's in it for you: 

Free UPS Ground Shipping 

All prices include UPS Ground Shipping or equivalent. Or, 
weTl ship by the method of your dtoice. Federal Express, 
UPS Blue, UPS Red at an additional charge. 

Easy Payment Options 

Charge your purchase to your VISA or MasteiOrd. There's 
no siucharge for using your card. Or pay by check or COD. 
Please allow one week for personal or company checks to 
clear. Purchase Orders accepted from major corporations 
with prior cr^it approval. 

30-Day Money-Back Guarantee 
We aim to please. If, for any reason, you are dissatisried 
with your purchase, simply return it within 3(Mays (in 
original panging and as good as new) for a full refund. 

5-Year Warranty Protection 
The best coverage in the industry...yours automatically. 
Warranty covers system motherboard, power supply, RAM, 
keyboard and all expansion cards. 100% parts & labor are 
covered your first year. 80% parts year-2. 60% parts year-3. 
40% parts year-4. 20% parts year-5. Additional extended- 
coverage contracts available for a fee. Floppy, hard disks 
and tape drives are covered for one year only. 

Toll-Free Customer Service and Support 

As a PC Brand customer, you'll be assigned your own 
personal PC Brand Consultant...a highly-skiU^, technical 
expert who can help you solve a pit^lem. Or prevent one 
from happening. Hours: Monday thru Friday, 

8 a.m. to 6 p.m., C. S. T. 



What's not in it for you: 

No delays.«no hidden costs. 

All US. shipments are insured at no cost to you...and 
we'U usually ship the same day as your payment. We'll 
ship the best way - at no cost - or by the m^od of your 
choice. We do not inflate freight charges or handling.. .as 
many other companies do. 

No has5le8...no surcharges. 

No surcharge for VISA or MasteiOrd (many other 
companies will charge you 2 to 5% extra). And your card 
is not charged until we ship. (Thecks are no problem. 
While others make you wait three weeks, we'll clear your 
check in one week. 

No problems...no risk. 

CXher companies will tell you "all sales are final". Not 
PC Brand. You have our Money-Back Guarantee of 
Satisfaction. If you're not satisfied, for any reason, with 
your purchase, send it back within 30-days in "like new" 
condition in original packaging tor a complete refund. 

No heartache...no heartburn. 

Relax and enjoy the PC Brand experience. You're 
automatically covered by the best warranty protection 
offered in the industry. Not one, not two...but five full 
years of protection. 

No regrets...no tears. 

Your PC Brand Consultant will be your personal 
resource to help you solve even the most difficult 
technical problem. And don't be shy (these guys actually 
enjoy hearing from you.) It's weird, but true. 


Custom Designs to Your Specifications: 

We'll be glad to customize your configuration to your particular 
needs and specifications. And if you don't know exactly what 
you want, call us. We'll be glad to help. 

Volume Discounts Available! 

Additional volume discounts available to major corporations, 
academic institutions and computer clubs. Call now and save! 

Wide Selection, Name Brand - Low Cost 

We offer a wide selection of name brand drives, monitors, I/O 
Cards, Printers, Laptop computers, and other devices too numerous 
to list here. Call and ask your PC Brand Consultant for details. 


YOURS FREE! 



A $35 value....vours Free with your 
order of $500 or more. Call today! 


Take your choice. A Scnal or Bu« Mouk Offer good until Auguu 
M. I9ft8. If you do not qualify for nw Free Mouse Offer, you may 
of course, purchase your mouse for $35 



e Call 1-800-PC BRAND 

(Call l-800-722-7263...In Illinois, Call 312-226-5200) |— ^ anp 

PC Brand. Inc. 954 West Washington Street. (Thicago. Illinois 60607 1-800-722-7263 Hours; Monday thru Friday 8 a.m. to 6 p.m. C.S.T. 

VISA. Ma.sierCard. Personal or Company Checks, and Approved P.O.s Accepted. All prices subject to change. 
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bedford 


iBtegrattdAccouatiiis 


EDITOR’S 

CHOICE 


Pt MAl^AZISK S KDITOH’^- CHOICF in its review of 59 accounting packages 
conducted by Price Vftitcrhouse. “This is truly a (complete accounting! 
system. Bedfords six modules... are easy to install, easy to use. and so well 
integrated with one another that it makes accounting a snap — even for 
nonaccountants.” 

INFOWOKI.O judged Bedford as ‘superb’ and selected it as one of the top 
products of 1987. 

r>i<- RKOFORD INTECRATFU ACCtH.NTING SYSTEM is simply the best 
small business accounting system available. The User's Guide is superb... 
and. if vou know nothing about accounting or bookkeeping, the BEDFORD 
ACCOUNTING MANUAL offers a clear, concise tutorial to get you started 
instantly... right out of the box. 

The BEDFORD INTEGRATED ACcoliNTINC system is truly remarkable. It's 
extremely fast, versatile, and Lotus compatible. Automatic posting insures 
that all balances are up to date. The screens (full color or monochrome) are 
easy to follow and specially designed to increase productivity. Password 
protection eliminates unauthorized access to your records. Low cost tractor 
fed checks, invoices and statements are available. THE BEDFORD INTE- 
GRATED ACCOUNTING SYSTEM IS NOT COPY PROTECTED. 


I bedford, 

integrated 


accounting 
system 

GENERAL LEDGER • PAYROLL 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY • JOB COST 
. ALL FOR $249 


GENERAL LEDGER 


ACCOUNTS PAYABLE 


■ user can define chart of accounts 

■ entries can be applied to prior periods within the current fiscal year 

■ immediate reports for any date or period produced on screen or printer in- 
cluding balance sheet, income statement, trial balance, chart of accounts 
and all journals 

■ automatically posts from receivables, payables, inventory and payroll so all 
statements are always current 

■ automatically displays account descriptions and numbers on screen 

■ distribute jcumal entries into multiple revenue or expense accounts, proj- 
ects. profit centers or departments 

■ produces full audit trails 

■ zero balance accounts can be suppressed in reports 

PAYROLL 

■ supports manual or computer produced checks 

■ automatically calculates all federal and state taxes, unemployment and 
disability insurance 

■ supports local taxes 

■ automatically posts payroll expenses to General Ledger and Jobcost 

■ allows seven income fields including pay advance and tip fields 

■ deducts for taxable benefits 

■ automatically retains QTD and YTD employee earnings, deductions and 
associated payroll expenses 

■ accumulates 940, 941, W-2 and state tax information 

■ produces immediate employee reports on screen or printer including W-2 
forms, employee mailing labels, payroll journals, QTD and YTD reports of 
earnings & deductions, and employee record reports. 

ACCOUNTS RECEIVABLE 

■ uses open invoice method to keep track of full or partial payments against 
any customer invoices 

• fully paid invoice may be purged or retained 

■ automatically updates inventory and ledger accounts, and project records 

■ user can define aging periods 

■ reports produced on screen or printer including mailing labels, aged sum- 
mary, aged detail and receivables journal 

■ automatically displays customer names and numbers on screen when 
required for program input 

■ prints computerized invoices or supports manual invoicing 

■ prints computerized customer statements with remittance stubs 


■ uses open invoice method to keep track of full or partial payments against 
any supplier invoice 

■ fully paid invoices may be purged or retained 

■ automatically updates inventory records, project records and ledger 
accounts 

■ user can define aging periods 

■ produces immediate vendor reports on screen or printer including 
mailing labels, aged summary and details, and payables journal 

■ automatically displays vendor names and numbers on screen when 
required for program input 

■ prints computerized checks or supports entry of manual checks 
INVENTORY 

■ suitable for manufacturers and wholesalers 

■ handles state sales taxes 

■ updates from receivables and payables 

■ uses weighted average cost method 

■ handles adjustments and transfers 

■ automatically flags reorder levels 

■ reports can displayed, printed or exported 

■ expresses selling and cost price to three decimals 

JOB COST 

■ any revenue or expense transaction can be allocated to profit centers, 
divisions or projects 

■ paycheck expenses include the company’s FICA. FUTA, SUTA and State 
Disability insurance expenses 

■ handles up to 999 active projects at any one time 

■ produces reports on screen or printer including summary and detail 
reports on revenue and expenses for any project or departments 

BEDFORD'S INTEGRATED ACCOUNTING SYSTEM 
NOT COPY PROTECTED 

$249 IBM Version {SV*’ and diskettes come inside each package) ... 
^^brks with floppy or hard disk drives. 

$349 Macintosh Version 
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30 DAY MONEY BACK GUARANTEE 


PC EXPRESS" 1-800-321-7733^3 


A Division of PC BRAND 


OVERNIGHT SOFTWARE DELIVERY 


ISO FIFTH AVE.. NEW YORK. NY 10011-4311 PHONE: 212-242 3S00 
FAX: 212-627-1171 TELEX: 667962 (SOFT COMM NYK) 

All prices subject to change. Delivery subject to availability. 

S*e Page 25 For Shipping Charges 
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Intelligent devices that ease the frustration of sharing one printer, and surface analysis 
programs that find problem areas on your hard disk. 


PRINTER SHARINC 

Our office currently uses several AT&T 
PCs and certainly will add one or more XT 
or AT clones in the future. Two of the 
AT&T PCs now share our only print- 
er — an HP LaserJet Plus — via a two-way 
parallel switchbox. 

We'd like to connect at least one other 
PC to the printer, but the PC is located 
about 100 feet away. How can we do this? 

Gerald A. Ahronheim, M.D. 

Montgomery, Vemxjnt 

Connecting a PC to a primer 100 feel 
away is no problem— provided you switch 
from parallel connections to serial. Paral- 
lel imerconneclions offer greater trans- 
mission speed than do serial but nowhere 
near the distance. 

You'll also need a primer-sharing de- 
vice to gather and channel the input from 
the different PCs. Since it sounds as if your 
office will be expanding its use of PCs. you 
should probably opt for a primer sharer 
that will allow you plenty of growth . You ' II 
also save yourself and your coworkers 
miles cf walking and frustration if you 
choose an intelligent primer sharer— one 
that automatically chooses which prim job 
goes to the primer at any given lime. 

The Logical Coimection ($495; Fifth 
Generation Systems. 2691 Richter Ave.. 
#107. Irvine, CA 92714:1800)225-2775. 
(714) 553-01 II) rates among the most 
flexible and economical of such devices. 
Each unit allows connection of up to six 
PCs— four via serial cable and two via pa- 
rallel — and two printers, both through 
parallel links. You can daisy-chain up to 


45 Logical Connections loglher for added 
capacity, though you're probably better 
cff with a full-fledged network if you find 
yourself leaning in that direction. 

Once properly connected and config- 
ured. the Logical Connection will auto- 
matically convert the serial signals to par- 
allel ones and decide which print job gets 
to the primer at any given time. A small 
print biffer (256K, upgradable to 5I2K) 
allows at least some print jobs to be sem, 
even if the primer is busy. This helps elimi- 
nate the frustration having to wait for 
the printer when the guy across the office is 
printing a few hundred flyers for his up- 
coming garage sale. 

Of course, the Logical Connection isn't 
the only game in town . You may find that a 
simpler device will meet your needs. Pe- 
ruse "18 Ways to Share Your Peripheral" 
in the January 26, 1988, isiueo/rc Mag- 
azine for a look at what the competition 
has to offer. 


■ Several Utilities on the 
market will test the 
surface of your hard disk 
for marginal areas and 
block off those areas 
when it finds them. 


BAD TRACKS 

I sometimes get a DOS disk error — the fa- 
miliar Abort, Retry, Ignore? message — 
when I try to run my database program. 
After a retry or two, however, the program 
runs fine. What’s happening, and how do I 
solve the problem? 

K. H. Starling 

Salt Lake City, Utah 

/ r sounds as if your database program may 
be stored on a marginally bad area of your 
disk. Each time your system tries to read a 
sector on your disk. DOS allows several 
retries before you get a disk error mes- 
sage. In your case, sometimes the disk can 
read the bad sector by the last try; some- 
times it can't. 

Several utilities on the market will lest 
the surface of your hard disk for marginal 
areas and automatically block off those ar- 
eas when it finds them. If the data stored on 
the bad area is still readable, the program 
will move the data to a safe area cf the disk 
before it blocks cff the sector or sectors 
from further use. 

HDTest, a shareware program, rales 
among the best of these utilities, primarily 
because cf its exhaustive lest of the disk plat- 
ter surfaces. You can download the program 
from any major bulletin board or send a 
check or money order for $30 ($40 Canadi- 
an) to Peter R. Fletcher, 1515 W. Mont- 
gomery Ave., RosemonI, PA 19010. 

If you'd rather slick with commercial 
packages, try The Norton Utilities, Version 
4.0 ($100: Peter Noncm Computing. 2210 
Wilshire Blvd., #186, Santa Monica, CA 
90403: (213) 826-8032), or the Mace UtUi- 
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ties {$99: Paul Mace Software. 400 Wil- 
liamson IVav. Ashland. OR 97520: (503) 
488-0224). Both utilities contain compe- 
tent surface-analysis routines. 


WINGS FOR THE EAGLE 

1 purchased an Eagle PC-2 in the early 
1980s. I'd like to upgrade my memory and 
graphics and add a hard disk. Now that Ea- 
gle is out of business, where can I go for 
products and technical support'.’ 

David W. Jones 
Galveston. Texas 

We printed a question similar to this last 
year. But if the volume of my Eagle-related 
mail is any indication, it’s time to spread 
the word again. 

Shortly after the Eagle hit the endan- 
gered species list, a flock of e.x-Eagle em- 
ployees formed Wilkinson Software (6400 
Westminster Blvd.. Westminster. CA 
92683: (714) 895-1759. (714) 894-3216) 


to provide Eagle-specific products and 
free technical support. 

Wilkinson not only carries a supply of 
original Eagle replacement parts but also 
designs and produces several Eagle-spe- 
cific products of its own — including a 130- 
watt replacement power supply and an up- 
to-date system BIOS. 


CALCUATIONS ON TAPE 

I'm looking for a calculator that can dis- 
play and print a tape, like an old-fashioned 
desk calculator, 1 bought HomeBase. 
thinking its calculator would do the trick. It 
handles addition and subtraction well, but 
it prints only the answers to division and 
multiplication operations, leaving out the 
actual operands. 

David Forsten 
Spring City. Tennessee 

If you don't mind paying for yet another 
desktop organizer, pick up a copy of 


WordPerfect Library ($129: WordPerfect 
Corp.. 288 W. Center St.. Orem. UT 
84057: (801 ) 225-5000). In addition to an 
impressive calculator with a full, printable 
tape, you'll get a notepad, phone dialer, 
calendar, and name and address file. 


POLYGLOT ADDRESS 

For our overseas readers who want to or- 
der Jet:Spell for its II foreign-language 
.spelling dictionaries (see PC Advisor. PC 
Magazine, January 12. 1988). the full 
com/tany address is Polyglot Inc.. 2450 
Central Ave.. Boulder. CO 80301 . 

As you may have noticed, your cries for 
full addresses in PC Advisor — to avoid 
costly overseas calls — have not gone un- 
heard. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue. New 
York. NY 10016. 



Business Fonns That Mean Business. 


1-800-992-0085 

ForixlWbrx 

Mass.: 6I7-«9(M499. Fax: 617-89(M496 
Reservoir Place, 1601 Trapelo Road, Waltham, MA 021S4 


FormWorx’* is an extremely flexible forms design 
program, useful in all office environments. Menu- 
driven and easyt()4eam, the program lets you create 
and customize your own bu^ness forms-Hiivoices, 
expense reports, tracking sheets, records, logs, 
calendars, schedules-ariy form you need. ‘‘Alo more 
correctm-ffuid, smudgy erasures, or sudden disafy 
pearaiKesofhard^CHepks(xdocuments.’'?CyhTid. 

FbnnWorx makes your business forms took 
businesslike You can start frcm) scratch or modify 
one of the many forms we've already created for 
you. You’ll soon find that changing a form is as easy 
as changing your mind. "The user interface is Rrst 
rate. Editing is especially ea^." PC Magazine 

FonnWiHTt is the fastest and easiest forms generator 


on the market. B^od. Intuitive pull-down menus 
and clear commands allow you to create your first 
form soon after opening the package. 77ie best /xid^ 
age we’ve seen for generating forms is Fbrm^^rx. 
Its user interface is crisp, and the system is loaded 
with all kinds of features." Compm magaziiie 

SpecialOfferIFbrmWorxisiust$95.* FormWorx 
with Fill & File is just $ 149 * E^ch package includes 
an easy-to^d manual with tuto^ and OUT- 
STANDING telephone support. Dozens of ready- 
toiirint forms induded FREE! 

SatirfactkM) guaranteed. Save time Save mmiey. 
Get down to business. Call today for the dealer 
nearest you or order directly. 


l lM» n ltf*tK»Owl25prwieH«Bicnri.IltqMnlBMPCPSf2.c>CTnipttitewtiiDOS20orhghg r waWi- •Sbipf<na>MahtiDU&CiMdt:liiiWWiit » -44.7S. r <i i WWp rt «<lbniaFfc-l6.7SteHMi>ddS%ttieiBi.jW 

SOKEF3raW>n«MFfflanir>Sl2KaWort3wihorwiUiouta9aphK>bovlColo>iidBp^cd(ncokirsyReii& miai»aKttneaxnqiiireiboulipeciil|ndng.CicAcaikCOQiiidcii(cbOICPOtaccqiledkn|3wniiiM 

AniibteoDSS’dbkwbaiqxdfiedNMcDpypnttcted iBeti<k)Mindriltdfri» r oT»WwMdFWAFaeiftlri(lmiirtso< r BwiWin i Cc»pcntiea.(BASEiiiigaaB«l 
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WHAT 
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SAY 

ABOUT 


Page Perfect 



PagePerfect let's you create professional 
looking letters, proposals, newsletters and 
memos ... in minutes, not hours! At a 
price of $495, you can’t go wrong by 
listening to the experts. Call IMSI 
today for the dealer nearest you 
(415) 454-7101, (800) 222-4723, 
or (800) 562-4723. 


‘PagePerfect integrates file management, word process- 
ing and page layout in an exciting way. Its file management 
operating shell is spectacular . . . The best I've seen. The 
page-layout and word-processing functions are superb too.‘ 

John Dvorak, San Francisco Examiner. 


“If It is true . . . that what people want to do is 
use their desktop publishing program to 
both create and format their documents, 
then PagePerfect is Just about their only 
choice . . . 


On a feature list, the difference between 
PagePerfect and either PageMaker or 
Ventura wouldn’t appear to be great. But 
when you sit in front of the program, what 
you get is an experience that starts 
with word processing and then gives you 
access to page composition features.’ 

Stuart Alsop, P£. Latter. 


“One of the most impressive features of 
PagePerfect is its built-in emulation of both 
WordStar and MultiMate word processing pro- 
grams . . . (PagePerfect) also allows the user to 
build an image library, with scanned or drawn images 
. . . PagePerfect has true WYSIWYG . . . includes Bitstream 
fonts . . . and delivers its display in colotf 

Hartioy ft Pattia Laaaar, MIcrotImas. 


The best program I’ve ever seen on a microcomputerT 

Stave Wkgh, Bream -Wagh Publishing. 


1299 Fourth Street • San Rafael • CA 94901 
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FORMWORX offers a simple solution to all of your forms 
processing needs. Create invoices, expense reports, track- 
ing sheets, employee records, logs, schedules, application 
forms... Any Form in minutes. 


Anyone (no computer knowledge necessary) can create a 
simple form in minutes... and... with a little practice, use 
the FORMWORX advanced features to create any form 
imaginable. 

CREATE PROFESSIONAL LOOKING BUSINESS 
FORMS using FORMWORX'S advanced drawing tools. 

Draw vertical and horizontal lines, boxes with dots, dashes 
or solid lines of various widths ... add heading and text 
using a variety of type sizes and styles... complete your form 
by adding any of 95 graphics fill patterns including shading 
and borders. 


PRINT your form on almost any 
dot matru or laser printer. Print 
one copy or 999 copies. Print the 
whole form with or without data 
or just print data on pre-printed 
forms. 


SAVE forms and data for fu- 
ture use. It’s easy to change 
your mind! RETRIEVE and 
edit forms and data at any fu- 
ture time. Stretch or shrink 
a form, sort or resort a list, 
move things around until 
every detail is just right. 

IMPORT AND EXPORT FILES to and from other 
software such as dBASE and Lotus 1-2-3. 

FORMWORX EXPANDED EDITION WITH FILL & FILE 
(contains all of the above features). ..$149.95 


FoiDoWbix' 

CORPORATION 


FILL OUT your form right on 
the screen. Just tab from blank 
to blank. Don't worry about the 
math. FORMWORX takes care 
of your calculations. Minimize 
retyping using frequent entry 
'lookup' lists or automatic date 
and time stamping. 


FORMWORX (without math functions/expanded data 
storage capabilities) ... $95 

($39.95 each) 

FORMKITS is a library of professionally designed forms 
available for use with FORMWORX. Each kit contains at 
least 70 ready to use forms immediately useful in business. 
Use each form as is, or customize it to meet your individual 
needs. 

Business Forms... essential business and communication 
forms for efficient operation of your business, office or 
plant. 

Time Management Forms including daily, weekly, and 
monthly planners, worksheets, and forms for projects, 
priorities, and goal setting. 

Sales & Marketing Management for the sales person or 
manager ... territory assignments, call reports, follow-up 
reports, sales analyses, commission records, and more. 

Personnel Forms for personnel management... interview 
schedules, performance evaluations, job applications, 
employee record forms, and more. 

Project Management contains forms for planning and 
controlling projects, proposals, cost estimates, including 
schedule and timetable worksheets and more. 

Graphs and Charts contains 112 formats for graphing, 
plotting, and recording information. 


miHE BEIHG ABLE TO 

CREAIEANY 
BUSINESS FORM 
INSIANTLY 


W 

'The best package we’ve seen for generating forms’ 
r ... Compaq Magazine . . . ‘Faster, easier to learn, 

and more versatile than the competition.’ 
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PC EXPRESS' PROGRAMMERS SmRKBENCH 


dBASE AT THE SPEED OF C 

dBx lyanslates dBASE Applications to C 


You dBASETTM programmers know what 
an expressive and readable language 
dBASE IS It’s a very comfortable devel- 
oi^nent environment But the pnce is de- 
based performance Even compiled 
dBASE doesit offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 
C language The answer is dBxTM 
dBx translates dBASE to C It offers you 
a mapr ccmpetitive advantage over the 
next dBASE p»ogrammer Ke^ writing 
m dBASE T^e every application all the 
way to COTnpleOon Then use dBx to 
translate them top to bottom to C! 


CXher advantages C is portable, even 
to other operatirvg systems like UNIX/ 
Xenix™ Tb the Macmto^ or Amiga 
dBx gives your apipriications a piassport to 
places dBASE cannot go 
Has Its own file manager for single 
user, but links to mapr C file managers - 
c-iree and dBC— for compiatibiliiy with 
dBASE filesor multi-user sup^n We 
have everything you'll need, including 
good advice 

List Ours 

dBx S5S0 S419 

with Library Source $950 $725 

Call for Full Source Pncmg 


BRIEF/dBRIEF 

TTie Power Environment for dBASE Programming 


Many worthy util^ products supply 
needs that dBASE" s programming lan- 
guage doesn't— dUnLIW, dFLOWTM 
and a host of others TYouble is, you have 
to use them separately, then combine 
their output into your dBASE program 
files 

No longer dBRIEFTM, written in 
BRIEF'S macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and III Plus programming domain 
Using BRIEF'S underlying shell capabib- 
ties and its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
Itself, and link to the ClipperTM, 
Foxbase+TM and Quicksilver compilers, 
all with dBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus 


• Convert a screen layout into dBASE 
code for interactive data entry 

• Display dBASE file structures in 
winckiws, a great converuence alongside 
your program files. 

• Expand keystrokes into full dBASE 
statements 

• Indent automaticaliy for clegic 
display 

• Create databases, index files, invoke 
Ashton-Thte's dFORMAT™ and 
dCONVERTTM; draw lines arxl boxes 

"Simply marvelous programming en- 
vironment for writing and ediUng dBASE 
programs", fCMs^zyie, 7/86 Source 
code included^ 

Requires BRIEF 1.32 or later and 364k, 
5I2k to run dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF/dBRIEF List $275 Ours caD 


APPUCATIONS PLUS For dBASE 

The Complete riRASP Cony>anion 


Who says you can't have it alP 

APPUCATIONS PLUS has ev&ythmg 
you need to get the most out of dBASE 
An appbcatKxi generator (QUICKCODE 
PLUS), relaticxial report writer (QUICK- 
RECORD, and graphxs system 
(dCRAPH) 

QUICKCODE PLUS offers dceens of 
features you've never seen before in a 
dBASE code generator Relational a(>pL- 
cations that read, display, and update a 
dozen or more databases simultaneously 
"Real-time" calculations, performed on 
screen as the user enters each field 
Forms up to 1 1 screens long, with the 
ability to pass data between screens 
Computational tormulas that automati- 
cally combine data from different data- 
base 9 Data types 16 field types 


QUICKREPORT is a full-featured rela- 
txDnal report writer, vducii combines up to 
6 databases in one report, handles many- 
lo-one relatnns. fancy printer features 
Gike bold and itehcs). ccxnpuied fields, 
and up to IGlevelsoftotalling and sorting 
dCRAPH IS a graphics system that pro- 
duces bar. pie. Ime. and ptebar charts 
directly from dBASE data Dozens of op- 
tions let you tailor graphs to your needs 
APPUCATIONS PLUS is 100% compa- 
tible w«h Qipper and FoxBASE ♦ 


APPUCATIONS 

List 

Ours 

PLUS 

$299 

Can 

QUICKCODE PLUS 

$295 

$170 

QUICKREPORT 

$295 

$170 

OUICKENTRY 

Can 

Can 


NOVELL: BTRIEVE, XQL, XTRIEVE 


Sophisticated Tbois Essential 
For Fast Database HancUtnjir 

Btrieve is a library of subroutines that 
allows the programmer to build a data- 
base application usmg any language It 
lakes complete charge of all file creation, 
indexing, reading, vmting, insertion, 
deletion, forward and backward search- 
ing Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses That's fast' 

Btrieve is multt-lingual also It includes 
rrxire than 20 language interfaces (includ- 
ing C. BASIC. PASCAL, FORTRAN) 
However if it turns out that you are usmg 
something a little unusual, worry not The 
manual uxiludes a chapter how to 
wnte a language interface to Btrieve 

Btrieve's vital statistics are equally im- 
pressive. Flies may have up to24 indexes, 
fixed record length to 4090 characters, 
variable length to 64K. indexes to 2S5 
characters, files of 4 billion bytes Net- 
work support includes Novell, 3-COM. 
IBM PC f^T. Software Link's Multilink 
and many others 

XQL is a relational database manage- 
ment system designed espeoally for pro- 
grammers Imagine being able to acc^ 
your database with the ease of SQL 
(Structured Query l^guage) statements 
and still having the power to process that 
data right down to the byte level 

Think about your applicahons A large 
part of your software develc^ment effort 
is probably devoted to managing data 
stored in files on disk. Hours ^nt writ- 
ing lines of code to search and store data 


records could have been used to pro- 
gram more important parts of your ai^li- 
cation Why not let XQL do it for you. 
XQL will increase your programming 
productivity and let you focus on building 
better aF^bcahons 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis No limit on the number of 
records per file Max file size is 4 giga- 
bytes. Max record size equals 4K. Max 
indexes per f Je is 24 The one version 
works for single or multiuser systems, 
DOS Ver 3.0 or greater All languages 
are suF^ited 

Xtneve is the final ingredient in the 
Novell programming reape It is a menu 
driven, data retrieval system, that allows 
you to quickly find information and dis- 
play reports System developers can 
easily customize Xtneve to display com- 
m^id iT^nus. help files, and error mes- 
sages in the Engli^ ^ken by the cus- 
tomer Xtrieve screens then gives menu 
choices that users can quickly recogruze, 
making Xtrieve an easy product to use 
^d understand. 

Report Option for printing customized 
reports, form leners. mailing labels & 
statements 



Usi 

Ours 

Btrieve 

$245 

$175 

Btrieve/ N 

$595 

$445 

XQL 

$795 

$595 

Xtrieve 

$245 

$220 

Xtneve/N 

$595 

$459 

Report Option 

$145 

$128 

Report Option/N 

$345 

$269 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


For senous ap^lKrations stxtk to the tools 
that sbck to the standards Not the least of 
reasons why GSETM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to AhSI standards 
At the heart of the system is the CGI 
standard Development Tbolkii It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras The drivers 
completely insulate your ainpUcation 
from concern for device idiosyncracy 
GSS KemelTM conforms to ANSI’s (jKS 


2b and has all its drivers and language 
bindings Maao level tools to draw. cdor. 
segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM flies with full CGI capability 
for recreation on various devices 
Quality software’ IBM thinks so TTiey 
sell GSS under their own label Royalties 

Needs 2S6k list Ours 

CGI Dvlpment Tbolkit $495 $375 

Kernel System $495 $375 

Kernel for IBM RT $795 $645 

Metafile Interpreter $2K $235 


CLIPPER $399 

RELATIONAL $1 9Q 

REPORT WRITER 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 
Programming Languages 


Microsoft C 5-0 The flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor Its new optimization 
features deliver untouchable execution 
speeds. 100 new additional library 

routines 

Microsoft MaaoASSEMBLER 5.0 If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 
"MASM" 5 0 IS a lot easier to use. h^ 
completely revised documentaiicm, and a 
new "Mixed Language" programming 
guide that gives you step by step instruc- 
tions for Lniong your assembly code with 
other Miaosoft languages 

Microsoft QuickBASIC 4 0 is a revolu- 


nonary conc^ m BASIC programming 
It allows you to run, edit, debug, and run 
again Our ffiends at Microsoft have elim- 
inated the dreaded compile step When 
ever you edit your code OB4 automa- 
tically incorporates your changes, so that 
It can run a program of 150.000 lines in 
less than a minute 

Each member of this language family 
includes the renowned d^ugger 
CODEVIEW 



Ust 

Ours. 

Microsoft C 

$450 

$295 

Mcrosolt Macro- 



ASSEMBLER 

$150 

$109 

Miaosoft QuxtkBASlC 

$ 99 

$ 66 

Miaosofl FORTRAN 

$450 

$295 


MORE PROGRAMMING 
TOOLS FOR... 
dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, SprindriR, Tom Rettig's 
Library, Windows for Data. ..and many more. 

Call or write for prices and 
information. 
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CONVERT YOUR PC, XT OR AT 
INTO A HIGHER FORM OF LIFE! 


386 MOTHERBOARDS FOR 386 SPEED 

Don't let your PC give up the ghost— Hauppauge has just 
arrived with a new spark of life: the 586 MotherBoard." 

Far more advanced than an accelerator card, our line of 
MotherBoards grace your PC, PC/XT, PC/AT or compatible 
with speeds equal to the IBM PS2 Model 80. And faster. 
Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket for speeds that make 
users humble with awe. 

OS/2 Compatible. To ensure a long, firuitfiil life, our 
386 MotherBoard is compatible with the PC/AT (BIOS and 
I/O)— so you can run the new generation of DOS, OS/2. Our 
Board also runs Window&'386, UNIX V and PC-MOS/386. 

For more power, you'll find 16-bit expansion slots that 
accommodate the latst I/O expansion cards. No 386 
accelerator card gives you so much versatility. Only our 
386 MotherBoard gives your PC a future with un- 
limited possibilities! 

The Critics Applaude! PCMc^azine awarded our 
Board "The Editor's Choice” for 3^ Replacement Boards. 
PC World called it “the Upgrade Product of the Year.” 


Technical Features • 16 MHZ 80386 • 1 Megabyte of 
100 nsec 4-way interleaved RAM • PC/AT compatible I/O and 
BIOS for support of OS/2 • Six 8-bit expansion slots • two 
16-bit expansion slots (four on 386 MotherBoard/AT) • One 
32-bit expansion slot for up to 12 Megabytes of high speed 
memory • Battery-powered clock calendar 


386 MotherBoard/PC or MotherBoard/XT $1495 

386 MotherBoard/AT $1595 

32-bit RAM Boaid 

(2 Mbytes installed; up to 4 Mbytes) $795 

16 MHz 80387 math coprocessor $695 

l6-bit combination hard disk/ 

floppy disk controller $245 


For more information on our easy-to-install MotherBoard, call; 
1 (800) 443-6284. In New York, caU (516) 434-1600. 

Hauppauge Computer Works, 

175 (Commerce Drive, 

Hauppauge, New York 11788 
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First Looks 


High Perfonnance, Low Prices from 
Three New Dell Desktop Machines 


IIWDS OV 


BY JOHN DICKINSON 

Dell Computer Corp.’s efforts 
to prove that Texans from Aus- 
tin do it better than those from 
Fort Worth or Houston gathered 
more Firepower when the com- 
pany became the first to an- 
nounce PS/2-compatible PCs at 
the same time it introduced a 
spate of redesigned PC- and 
AT-compatibie computers. The 
new Micro Channel-^ased line- 
up goes one-on-one against 
IBM’s, but the machines won’t 
be shipped until later this year. 

The new PC-compatibles are 
being shipped, however. They 
ofTer a complete range of well- 
priced. well-designed desktop 
computing power that gives cor- 


porate PC buyers plenty 
to think about. The Dell 
System 310 is a 20-MHz 
8()386-powered machine 
housed in an AT- 
style cabinet and 


The high piHnfs t>f 
OfH Cttmpuier' sSyS’ 
tern SIO are its fast 
H03h6 mkroprwes- 
sor. swift hard disk . 
a wide assortment of 
graphics and storage 
options, and price— SJ.7V9 
for a base mttdel. 





fast enough to bum the 
sand off a desert floor. 

And that's not even the good 
news: you can buy it with a 
40MB hard disk and mono- 
chrome display for as little as 
S3. 799. The System 220 is 



powered by a custom-made 16- 
MHz 80286 chip and priced at 
$1,799 for the base model. 
Bringing up the rear of the new 
line is an IBM Model 30 killer 


called the Dell System 100 
that's built around a MultiSpeed 
8088 and goes for a mere S799. 

Dell’s new flagship System 
310computer is everything you 
expect from a 20-MHz 386 and 
more. When it comes to proces- 
sor performance, this machine 
stands tall next to any 386 tested 
to date in PC Labs. The only 
machine that beats it running the 
PC Labs 80386 Instruction Mix 
test is the ALR FlexCache 
20386. Dell’s 32K static RAM 
cache performs better than the 
ALR’s. and it runs most system 
performance tests faster than the 
Compaq 386/20. 

Then there’s the System 
310's ESDI-controlled CDC 
hard disk. By 386 standards, its 
18-millisecond access time is 
(amtuiises on page 35) 


Pataikix Upgr^ from Boland 
ExfMts the 80386 Pme^sor 


osi 


IIWDS ON 


BYNEILJ.RUBENKING 
Don't try to run Paradox 386 on 
an old computer. Nothing less 
than an 80386-based machine 
with hard disk, high-density 
floppy drive, and 1.5 to 16MB 
RAM will do. Paradox 386, 
from Borland International, 
takes full advantage of the 
80386 processor and wastes no 
effort on lesser machines. 

Using its own Virtual Mem- 
ory Manager, it maps a uniform 
address space of up to 16MB. 


The more extended memory 
you have, the less Paradox 386 
needs to access the disk. There 
are rK> overlays — all of the pro- 
gram loads at once and is always 
available. Internally it uses the 
32-bit instruction set, so many 
operations are more efficient at 
the very lowest level. You don’t 
need a special operating system, 
however — it does all of this un- 
der DOS. 

The new Paradox is ex- 
tremely compatible with Para- 
dox, Version 2.0. You can use 
existing data and programs with 
no modification. In fact, you 


can mix the 386 version and 2.0 
in a network and operate on the 
same data. The documentation 
is identical except for a short 
booklet detailing the differ- 
ences. 

Like most major database 
packages. Paradox offers a pro- 
gram generation module. 
Called the Personal Program- 
mer. it designs applications for 
you based on simple menu 
choices. The 386 version also 
updates this module for better 
performance. As with Paradox 
itself, the 386 and 2.0 versions 
(contumes on page 38) 
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GnmlView Outliner Megrates 
Classic FeaUaas andlibw Tools 


H\NI)S ON 


BY BARRY SIMON 
PCs have turned outlining into a 
major productivity tool . Grand- 
View, the new outliner program 
from Living Videotext (LVT), 
raises the outliner to high art. 

Outline programs are useful 
for organizing ideas, keeping 
track of to-do lists, and sorting 
out the kind of information 
that's more suited to an out- 
line's tree structure than the 
database/spreadsheet model of 
rows and columns. 

What makes PC-based out- 
liners so powerful is their ability 
to easily rearrange the structure 
in new and productive ways. 

The top-selling outline pro- 
gram for PCs is also the original 
one — ThinkTank, from LVT. 
One of its main competitors has 
been PC Outline. To bring out- 
lining to a new plateau, PC Out- 
line author John Friend has 
teamed up with LVT to produce 
Grandview. 

Grandview has inherited 
qualities from both its parents. 
Like ThinkTank, GrandView 
has a variety of organizational 
tools, including gathering, 
cloning, hoisting (making a part 
of the outline into the full dis- 
played outline), prioritizing, 
and sorting, as well as the more- 
usual tools to move headlines 
within the outline hierarchy and 
to hide subheadlines. 

The variety of tools is great- 
er than in competing products, 
and they're usually more pow- 
erful. For example, ThinkTank 
limits hoisting to a single head- 
line and its subheads, while 
GrandView lets you mark aiKl 
hoist any block of consecutive 
headlines. 

Like PC Outline, Grand- 
View allows you to load up to 
nine outlines at once and switch 
between them with single key- 
strokes. You can display several 
outlines on the screen at once in 
tiled or overlapping windows. 

GrandView also has PC Out- 
line's easy movement of head- 


lines: a single keystroke starts a 
new headline, and before you 
type text into that headline, the 
arrow keys will adjust its posi- 
tion in the hierarchy. 

Grandview's graphic inter- 
face has many Mac-like quali- 
ties, but it runs in text mode so 


there is none of the graphics 
slowness associated with such 
environments. GrandView has 
drop-down menus that branch to 
dialog boxes with check boxes 
and radio buttons. And while a 
mouse is optional, you'd be sil- 
ly not to use one, because the 
program's mouse support is 
spectacular. Place the mouse 
cursor on the status line at the 
bottom of the scr^n and press 
the right button, and you'll cy- 
cle to the next open outline; 
press the left button, and the last 
menu you used pops open. 

Like the other LVT out- 
liners, GrandView places a plus 
sign in the left margin to indi- 
cate that a headline has sub- 
headlines. Double-click on that 
with the mouse and the sub- 
headlines toggle between being 
hidden and appearing. Drag- 
ging the mouse can either mark 
a block or nK)ve a headline, de- 
pending on where you start. 

GrandView introduces a 
number of new ideas to outlin- 


ing software. One simple but re- 
markably illuminating one is to 
allow you to use different colors 
for different levels of the out- 
line. With this and a color moni- 
tor, the structure of an outline is 
immediately evident. From the 
spreadsheet world, it borrows 


the idea of named ranges — you 
can name a headline and the 
name will stick as the position 
changes. 

GrandView could be used as 
a standalone word processor. 
You can shift any headline into 
document view, where the ma- 
terial after the first line of that 
headline becomes ail that you 
work on. GrandView also has 
the same excellent Microlytic 
spelling-checking engine as Xy- 
Write. It’s particularly effective 
when used with the mouse. 

Printer support is extraordi- 
nary. For example, numerous 
sets of cartridge or downloada- 
ble fonts for the HP LaserJet are 
allowed. You can mark a block 
and then choose a font for it 
from a menu, or you can specify 
fonts by the level of the outline. 

Grandview's customization 
features are excellent. You can 
specify over 40 different colors. 
It has a standalone utility to re- 
define the keyboard com- 
mands — there are over 200 


rrvouTimEi f m 

• A. Ons can Mhe several uindous to* 

tkM different outlines 

* 1. Notice that different 

* a. levels 

♦ 1) 

a) different 
h) colors 

* I. Notice in this screen 

- 1 . Itrop down Menu 

* 2. character In narfin 

a. indicates subheads 
3. Status line on hotton 


1. The naned headline cownands are the first ' 

2. The last eight deal with the built in keyboard nacros ' 

3. Preferences lets you cutonlxe nouse setting, backups, 
autosave 

I- i. Tenplates control saving and using “canned'' nodels 
I- I. Nenes show shortcuts (like ''M^trl-M for Send Node) 


>Ao-k't,*(llt.^trl) Enter Ibde for Sending Headlines (Fliielp,ESC:Exit) l%k 


You can havt up to nine outlines open in GrandView. You switch between them with 
single keystrokes. The pull-down menu lists commands to move around the outline 
quickly, create templates, customize options, and create and use macros. 


Special 1 

[ 

A 


.N 1 

! M 

N.»ne ' • » 

1 

1 

Tu N-' 

Ti 

1 > 

Ii.pa To 

aM 

n 

Seitd Node. . . 

‘rt 

T 

Tenplatf- 


P 

B 

Pr f. - 

‘ ,.i n* .. 

, 



» 

1 1- 

1.,.^ Ha 



■ V- Ha.-, - 



Tl,,.’ fla.-r.-. Na- 



Ha , 


tl . 

I-r.: n.v.-,--; 



functions to which you can as- 
signkeysormouseactions. You 
have considerable freedom to 
specify the method of outline 
numbering, including bullets 
and semigraphics line charac- 
ters. You can trade files with 
ThinkTank, Ready!, PC Out- 
line, and MaxThink, so you 
rieedn't lose your previous work 
(although outlines are limited to 
available memory). 

The extensive tutorial in the 
manual and superb on-line con- 
text-sensitive help make this 
rich program easier to learn. 

Finally, GrandView brings 
project management capabili- 
ties to outlining with a device it 
calls Categories. Think of an 
outline describing the planning 
for a large project, which might 
be organized according to dif- 
ferent aspects of the project. 
You might also want to view the 
elements by due date, priority, 
or the name of the person re- 
sponsible. With GrandView, 
you can associate any headline 
to assignments within catego- 
ries that you set up and then, 
with a few keystrokes, view the 
outline in terms of these catego- 
ries so that, for example, you 
could see all items for which a 
given individual is responsible. 

If you've used an outline 
program, you'll be delighted at 
the power of GrandView. If you 
haven't, you’ll be amazed at 
what a valuable loo] it can be.IjS 


IjJH F A C T 
M F I L E 


GnmdView 

Living Videotex! Division 
Symantec Corp. 

117 Easy St. 

Mountain View, CA 94043 

(408)253-9600 

List Price: S29S; special offer 

ihrou^ July 3 1 . for registered 

owners ofThinkTank, $89; fx 

registered owners of Ready! and 

PCOutline,S\\9. 

Requires: 25^ RAM, DOS 
2.0 or later. 

In Short: The best outlining 
program yet. Not copy pro- 
tected. 
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Dell 

(continued from page 33) 

good but not extraordinary. 
When run in its raw state, the 
disk performs as well as any of 
its brethren. However, when 
you install the new version of 
Multisoft’s PC-Kwik disk cache 
program delivered with the 
computer, hold on to your ear- 
drums because you’ve just 
launched the Space Shuttle. 

With the cache installed, the 
System 310 disk ran the PC 
Labs DOS File Access test for 
small records in 5.93 seconds. 
The Compaq ran the same test at 
34.14 seconds and the IBM 
PS/2 Model 80- 1 1 1 ran it at 
36.79 seconds. The System 310 
ran the large record test in 2.88 
seconds, which is about three 
times as fast as the IBM and 
Compaq times. 

The System 310 tested here 
came equipped with the 90MB 
drive, but you can get it with a 
smaller (40MB). slower (28- 
ms.) drive, or with a 150- or 
322MB drive. The bigger drives 
are both rated at 18-ms. access 
times, and the caching software 
is available for any of the 
drives. The only negative thing 
about the disk is that the one 
shipped here had about 6MB of 



bad sectors on it. 

VGA is the video standard of 
the day at Dell as well as other 
PC vendors, and the lowest- 
grade display and adapter com- 
bination available is VGA with 
a monochrome display (as with 
all Dell computers, you buy the 
System 310 with a display and 
adapter installed). The Phoenix- 
written BIOS includes logic to 
remap itself and video BIOS 


from ROM (read-only memory) 
into faster RAM (random access 
memory). As a result, the video 
display times when programs 
use BIOS routines are among 
the quickest 386 times recorded 
at PC Labs. 

The BIOS includes a resi- 
dent setup program that lets you 
reconfigure the machine with- 
out installing a diagnostic or ref- 
erence disk. If you’re not sure 
why the machine is performing 
as it is. just press the hotkey and 
look at what's going on: if you 
change anything, you must re- 
boot to ma^e it take effect. You 
use this program to configure 
the "compatibility” speed at 8 
or 4.77 MHz. Can you think of 
why you might want to run a 
386 at 4.77 MHz? Don’t worry, 
it doesn't actually run quite that 
slowly. 

The base system has 1MB 
RAM on the system board. The 
system can be equipped with up 
to 16MB — 2MB on the system 
board and the rest on a special 
32-bit expansion card. The one 
tested here came with 4MB. It 
was a good thing, too. because 
Dell shipped its newly released 
version of OS/2 with it. and if 
you choose to run the new oper- 
ating system you’ll need lots of 
RAM. Dell configured its ver- 
sion of OS/2 so you get a choice 
of running OS/2 and its DOS 
compatibility box or running 
real DOS, in this case Ver- 
sion 3.3. 

My only serious gripe with 
the Dell System 310 is its 
mushy. Compaq-like keyboard. 
Keyboard feel, however, is a 
subjective issue, and if you like 
this one you should waste no 
time in ordering up a System 


Small fooiphnl and small 
price tag lS7V9j distinguish 
Dell Computer's System 100 
machine. 


310. If you don’t like this key- 
board, order the 310 anyway 
and shop around for a different 
keyboard, because you will 
have to look far and wide to find 
a better price-performance 
package for the power user that 
is lurking inside you. 

If you’re looking for a com- 
puter with the look and feel of 
the nicely-sized Model 50. but 
with a decent disk and extraor- 


dinary processing power, look 
no further because the Dell Sys- 
tem 220 fits that description. 
The 220 is powered by a Harris- 
manufactured 80286 running at 
20 MHz, which is just short of 
the high road in 386 country. 


The Dell System 220 runs 
most PC Labs benchmark tests 
at speeds nearly mimicking a 
J86. courtesy of a 286 
processor running at 
20 MH:. 


The System 220 runs most 
PC Labs system benchmark 
tests at speeds that would make 
you think you’re running a 386. 
It stumbles a bit when running 
the conventional memory ac- 
cess test and the unassisted (by 
an 80287) floating-point in- 
struction mix test, but that’s 
small potatoes when you con- 
sider the machine’s S 1 ,799 base 
price. That price doesn’t in- 
clude a hard disk or color moni- 
tor. but even when you add in 
the maximum 100MB, 29-ms. 
disk and a VGA color monitor, 
you’re only talking about 
$3,699. On a price-perfor- 
mance basis. IBM’s Model 
50 doesn’t come clo.se to this 
thing. 

The .system board in the Sys- 
tem 220 is about the smallest 
286 board I’ve seen. It includes 
a single 8-MHz, 16-bit I/O slot 
used to attach a three-slotted I/O 
board. The system board design 
saves a slot by including a Chips 
and Technologies-based VGA 
adapter that tested out to be 
compatible except for the color 
palette test. The board also has 
built-in serial and parallel ports. 
All controller chips used on the 
board are C&T-designed. 

The hard disk in the unit test- 
ed at PC Labs is the 3'/:-inch, 
29-ms., 40MB unit made by 
Conner Peripherals, which also 
makes drives used in some 
Compaq computers. You can 
also get the System 220 with no 
disk (why bother?) or with a 
100MB drive with the same per- 
formance rating as the 40MB 
unit. In either case, you get the 
Multisoft disk-caching software 
that performs so well on the 
System 310. On the System 
220, it takes an average-per- 
forming AT-class disk and turns 
it into a world-class disk com- 
petitive with most drives you’ll 



find in 386s. 

If size is an issue, you’ll love 
the fact that the System 220 is 
about V 2 inch smaller than the 
Model 50 in all directions. Be- 
sides the small system board 
and hard disk, the small foot- 

(continues on page 36) 


l)tH .System 310 
Dell System 220 
IK'll Sy stem UN) 

Dell ComputerCorp. 

9505 Arboreluin Blvd. 
Ausnn.TX 7S759 
(800)426-5150 
List Price: IX*II System 310. 
with VGA monochrome and 
40MB hard disk. S3.799; w ith 
9()MB hard disk and VGA 
color, S4,799. Dell System 
220. with VGA monochrome 
and single 3'/:-inch tloppy disk 
drive. SI. 799: with 40MB hard 
disk and VGA color. S2.699. 
1X41 System BXlw'ith 
monochrome and stngle lloppy 
disk drive, $799: with 20MB 
hard disk and VGA color. 

SI. 699. 

In Short: IXII's well-priced 
new- lineup is headed up by the 
20-MH/.. 386-pt^wercd System 
3!0 wiiha 32K static RAM 
cache and record-setting disk 
pcrlomiance. The System 220 is 
an 80286 machine with startling 
20- .MH/ performance that's 
priced like its 12-MH/ 
brethren. The System HXlpiis 
Dell against IBM's .Model .30 
market with a competent, well- 
priced desktop solution. 
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( continued from page 35} 

print is assisted by the 3'/!-inch 
microfloppies installed in the 
front of the cabinet. One 
1.44MB unit is standard, and a 
second is optional. The key- 
board is the same unit used on 
the System 3 10. 

Like all new Dell comput- 
ers. the System 220 has a BIOS 
written by Phoenix Technol- 
ogies. which pretty well guaran- 
tees you compatibility. Both the 
system and video BIOS pro- 
grams can be remapped into ex- 
tended memory to make them 
run faster, which is the default 
when you boot the system. 

As good as the System 220 
is, I have a problem with it: it's 
286-powered in an age when 
386 computers are just short of 
being a commodity item, espe- 
cially if you measure these 
things by Dell Computer stan- 
dards. While the 220’s price is 
competitive with most 12-MHz 
286s on the market, it’s only 
$1,000 short of the price of a 
minimally (but well-) equipped 
System 310. Be sure you think 
about that before you buy . but if 
286 power will do, don’t pass 
the System 220 over lightly. 

If you’re going to clone a 
PS/2, you might as well clone 
the most popular model, even 
though, by Micro Channel stan- 


dards. it’s not really a PS/2. At 
least that’s what Dell Computer 
seems to have had in mind when 
it designed the System 100. The 
biggest difference between the 
Dell and IBM computers is that 
Dell’s clone is priced more ag- 
gre.ssively. 

The System 100 is a small- 
footprint, turbo-XT-style PC 
powered by a 9.54-MHz 8088 
with a switchable clock that 
runs the processor at optional 
speeds of 4.77 MHz (for com- 
patibility) or 7. 16 MHz (for rea- 
sons that escape me entirely). 
The System 1 00 comes with one 
or two 3'/2-inch floppy disk 
drives and can also be equipped 
with a factory-installed 20MB 
hard card made by Plus. 

With the clock set to run at 
9.54 MHz, the System 100 
clones the Model 30 even more 
closely than you'd expect in the 
performance department. Al- 
most all of the PC Labs proces- 
sor and memory benchmark 
tests ran at about the same time 
on both machines. The System 
lOO's Plus disk drive is nomi- 
nally faster, with a 40-ms. ac- 
cess time versus the Model 30’s 
80 ms., but runs the PC Labs 
DOS File Access benchmark 
tests at slightly slower times. 
File access times improved by 
about IS percent when I used 
Plus-supplied utilities to switch 
off the screen indicator that 


shows when the disk is being ac- 
cessed. Dell is now considering 
shipping that utility with the 
System 100. 

The system board is about 
the tiniest you'll see for an 
8088-ba.sed machine, powered 
by an equivalently tiny 30-watt 
power supply — that’s barely 
enough to run the system and 
the hard card. The board layout 
mimics some of the more-clever 
thinking that went into IBM’s 
PS/2 board designs. In particu- 
lar, the PC-compatible I/O bus 
is available in three slots mount- 
ed on a dumb I/O board attached 
to the main board at a 90-degree 
angle using a standard 64-pin 
edge connector. The system 
board includes serial and paral- 
lel ports, and it’s a good thing 
because the three I/O slots are 
quickly filled by the video 
adapter and optional hard card. 

The System 100 keyboard is 
not detachable. But it turns out 
that the configuration works just 
fine in a machine this small and 
light, because turning the key- 
board to get its angle “just 
right’’ doesn't interfere very 
much with whatever else is on 
your desk. 

The Key Tronic keyboard 
has a better, ctickier feel than 
I’m used to from either that 
company or Dell, and I would 
like it except for Dell's decision 
to use the truncated key layout 


that IBM uses on the PS/2 Mod- 
el 25. It makes for a smaller 
keyboard — a genuine necessity 
on this machine — but deprives 
you of the separate keypad that I 
find handy in so many applica- 
tions. I would have preferred it 
if Dell had opted for the old 83- 
key layout that is used on earlier 
PCs and ATs. 

Dell ships the System 100 
with MS-DOS 3.3 and some- 
thing called DOS Manager. 
Written by Microsoft. DOS 
Manager turns out to be the 
SAA-compatible DOS shell 
you’ll probably be getting with 
the next version of DOS. 
Whether it comes with DOS or 
not. it’s one of the belter DOS 
shells you’ll see and works well 
on any of the PCs I tried it out 
on. If you want a preview, take 
a look at the user interface on 
Microsoft Works. 

If you like the Model 
30 — and judging by the num- 
bers, a whole raft of you 
do— you'll love the Dell System 
100. You’re not going to want 
to run Windows but, since the 
most expensive version with 
two floppies and the hard disk is 
only $1,699, the System 100 Is 
an inexpensive as well as effec- 
tive desktop solution for users 
running standard PC applica- 
tions. ^ 




Benchmark Tests: 

Dell Svstem310and 220 


T he Dell System 310 holds its own against any 20-MH2 386 
we've tested, it runs system performance tests faster than 
the Compaq 386/20. The 20*MH2 286-powered System 220 
keeps up with 20-MHz 386s when running most performance 
tests. 


Relative Times 

(Compaq Deskpro 3d6.'20>100) 


Performance Times 

(Times given in seconds) 

NOP 

60386 

Instruction 

Mix 

Floating- 

Point 

Calculation 

Conven- 

tional 

Memory 

Compaq Deskpro 386/20 

1.65 

2.91 

10.50 

0.40 

Dell System 310 

1.68 

2.85 

10.27 

0.31 

Dell System 220 

1.68 

2.96* 

12.91 

0.58 


’ 60266 Instruction Mix 

The NOP benchmark test rs designed to measure raw 
dock speed and memory access time while minimizing 
differences in microprocessors and the effect of memory 
cachir>g This test executes almost nothing but NOP 
('No Operation’] machine code instructions in a big 
t26K loop 

The 80366 Instruction Mix benchmark test measures 
the time it takes to execute a selected senes of proces- 
sor-intensive tasks The test program uses 60386 



instruction code These instructions are a subset of the 
total processor instruction set The 80386 Instructioo 
Mix implements a number of 32-bit operations In the 
60366 processor these become single instructions, 
wh^eas m the 8086 and 80286 versions of the 
benchmark test they remain mullipfe instructions 

The Floating-Point Calculation ber>chmark lest 
measures processor speed by loopirtg through a senes 
of ttoating-point calculations, indudmg muttipiicatron. 


division, exponentiation. ar>d logarithmic arxj 
tngonomeiDC functions The benchmark program uses 
the floating-point library induded with Microsoft C 
Compiler 4.0. 

The Conventional htomory benchmark test allocates 
256K ot conventional memory and treats it as a senes of 
64-byle records Then. 16.3^ random records are read 
into and wnden from this memory The result shown ts 
the average of the read and write times 
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Enable 2.0 
can do 
more for 
your 

business 
than the 
other 
five 

combined. 



''If you are looking for 
one program to do it all, 
this is the oner 

PC Magaiine 

If you're stepping up to a Local 
Area Network, new Enable/LAN 
just came out on top in a com- 
parison with other integrated LANs 
in an In foWorld report: "easier to 
learn and use . . . the best integration 
. . . (Enable) simply feels right" 

Enable 2.0 and Enable/LAN. Every- 
thing you need to unify, simplify and 
strengthen the operation of your 
business. For now, and for the growth 
to come. 

For more information, plus the 
name of your nearest Enable dealer, 
just dial 1-800-634-3470. New York: 
1-800-551-1004. Canada: 613-727-5040. 
Please ask for Department M. 


"Enable may legitimately claim 
to be the only package 
you'll ever needr 

Computer Buyer's Guide & Handtxntk 

Five major business tools. Word 
Processing, Spreadsheet, Graphics, 
Database Management ahd 
Telecommunications: all in one 
full-featured, easy to learn, cost- 
effective package. With the 
ability to share data across 
applications that no group of 
stand-alones can match. And now, 
with newly-enhanced version 2.0, 
PC Week has named Enable "best 
integrated software package on 
the market;' 

Its remarkable ability to handle a 
virtually unlimited range of tasks 
has already made Enable one of the 
leading software suppliers to the 
Federal Government and 
Corporations large and small. 


Consider Enable’s Sb9S versus lfH‘ir 
nearly $2500. How docs ihai compuie' 


enabh 


©1987 The Software Group, Dept. M, Northway Ten Executive Park, Ballston Lake N.Y. 12019 
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Paradox 386 

( continued from page 33} 

of ihe Personal Programmer are 
completely compatible. 

Because it ships on high- 
density disks, Paradox 386 is 
compact and installation is 
quick. There are only two disks 
for the main program and two 


will want to either remove those 
programs or install enough 
RAM so that you can have plen- 
ty of both expanded and extend- 
ed memory. If possible, give 
Paradox 386 twice as much ex- 
tended memory as your data oc- 
cupies on disk. 

Paradox 386 doesn’t en- 
hance every operation, just 


If you are using Paradox 2.0 on a 
386, you should upgrade. If you 
don’t have a 386, this program is 
a very good reason to get one. 


more for the Personal Program- 
mer. This is quite a contrast 
with the 10 to 1 2 disks and inter- 
minable installation of some 
other major packages. 

Paradox 386 does have one 
specific limitation beyond the 
hardware requirements men- 
tioned above. Your RAM over 
I MB must be configured as ex- 
tended memory. If your current 
system includes programs that 
require expanded memory, you 


those involving repeated access 
to large tables. Retrieving data, 
making ad hoc queries, scroll- 
ing through the data set, sort- 
ing — all of these will happen 
faster. However, small opera- 
tions like editing individual 
fields or transferring single re- 
cords to an array won't show 
any improvement. The same is 
true for applications — large 
ones with libraries full of proce- 
dures will run faster; small, sim- 


ple ones will not. 

Note that the 386 chip can't 
speed up your printer. You’ll 
want to install a large printer 
cache so the printer won’t slow 
you down. 

As delivered. Paradox 386 
is network-ready. If other work- 
stations in the network are run- 
ning either the 386 version or 
2.0, they can share data and ap- 
plications. Do note that only the 
386 workstations will get per- 
formance advantages. Paradox 
386 is not a “server applica- 
tion’’— each workstation runs 
its own copy. 

Borland will soon offer its 
386 Network Pack, which li- 
censes you to use the program 
on up to six workstations linked 
to a shared data disk. Paradox 
386 is a standalone application 
with network capability — the 
Network Pack simply costs less 
than multiple copies of the soft- 
ware. 

The virtues of Paradox 386 
become evident only with me- 
gabytes of data. It’s aimed at the 
large database user. If you're al- 
ready using Version 2.0 and 
have a 386-based machine 


available, you should definitely 
upgrade. If you don't have the 
386 machine yet. this program 
is a very good argument for get- 
ting one. US 


FACT 

FILE 


Paradox 386 
Borland International 
4585 Scotts Valley Dr. 

Scolts Valley, CA 95066 
(408)438-8400 

List Price: S895: upgrade from 
Parudoxl.{)Ml^. 

Requires: 1.5MB RAM 
minimum, hard disk and high- 
density floppy disk drive 
(l.2MB.5'/4-inch orl.44MB. 
3'/j-inch). 386-bascd 
computer. 

In Short: A powerful database 
manager that takes full 
advantage of the 80386 
micropri>ces.sor. Not copy 
protected. 
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HANDS ON 


BY EDWARD MENDELSON 

If you're tired of taping spread- 
sheet printouts together or turn- 
ing everything sideways so you 
can get a whole worksheet on 
one piece of paper, you’re ripe 
for Computer Peripherals’ $325 
JelFont 123 Cartridge for the 
HP LaserJet. 

This cartridge enables you to 
print virtually any spreadsheet 
on a single page. It comes with 
four font sizes in landscape and 
portrait orientations. The small- 
est packs 30 characters to an 
inch, which means that you can 
fit 240 legible characters across 
a standard S*/:- by 1 1 -inch page 
and then fill (he page with 176 
lines. If this does not give you 
enough spread for your spread- 
sheet. you can switch to land- 
scape mode and fit 315 charac- 
ters on a line. Either way. that’s 
four times more data than you 
can fit on a single page with the 



JetFoni's specially designed Loiica type- 
face fils a lot of your worksheet onto a 
single printed page while remaining sur- 
prisingly readable . 


LaserJet’s resident Line Printer 
font. 

The JetFont 30-character- 
per-inch font is surprisingly 
readable, but you’ll want to re- 
serve it for giant spreadsheets. 
Smaller spreadsheets can use ei- 
ther of the two larger sizes, one 
at 21 cpi, one at 16cpi. There's 
also a standard 12-cpi font that 
can double as a font for spread- 
sheets and for text printing, al- 
though you shouldn't throw 
away any Hewlett-Packard car- 
tridges you already own. 

The Lotica typeface in the 
JetFont cartridge was specially 
designed by Xiphias for legibil- 
ity in very small sizes. In a nor- 
mal size such as 12 cpi, the 
numbers are beautifully propor- 
tioned, but text looks more un- 
even than it does with conven- 
tional typewriter-style or 
proportional fonts. 

The cartridge uses the Lotus 
International Character Set, so 
you can use it to print both for- 
eign and financial characters 


from Lotus 1-2-3, Symphony, or 
Manuscript. You can also use 
JetFont to gel readable micro- 
scopic printing from any other 
application, but you will have 
to spend some time modifying 
(he other application's printer 
driver. lIE 


F A C T 
tnd FILE 


JetFont 12.3 Font Cartridge 
Computer Peripherals Inc. 

667 Rancho Conejo Blvd. 
Newbury Park. CA9I.320 
(800) 854-7600 
(805)499-5751 
List Price: S325 
Requires: HP LaserJet or com- 
patible printer. 

In Short: Four sizes of an ideal 
font for spreadsheet printing. 

CIRCLE 435 ON READER SERVICE CARO 


PC MAGAZINE ■ JUNE14. 1988 
38 






DiskOptimizenThe original un^fragment so ftware 
now has un^formatUn^believable! 


It’s still the safest, most effective way to 
put the zip back in hard disk performance. 

For more than two years now, Disk 
Optimizer has helped PC users everywhere 
safely restore and maintain the smooth, 
slick, fast performance of their hard disks. 

And now there’s a new and improved 
Disk Optimizer that un-fragments files even 
more effectively. And includes enough 
additional disk management tools to 
make it one of the best software values 
anywhere. 

So, who needs Disk Optimizer, anyway? 

Simply everyone who owns a hard disk 
and relies on the speed and convenience it 
gives them. 

That’s because DOS is constantly slow- 
ing your hard disk down. It does it by 
breaking files up into pieces. Storing differ- 
ent chunks in different places. And that 
makes everything slower- loading, sorting, 
retrieving, backing up - because your hard 
disk has to chase all around to read and 
write different pieces of your file. 

Disk Optimizer restores the speed of your 
hard disk by putting files back together in 
one contiguous piece- where they belong. 


Disk Optimizer is absolutely, positively 
“disaster proof.” 

It’s sad but true. Some other un- 
ffagmenting software could lose your data if 
something goes wrong in the process. Like a 
routine reading or writing error. Or even a 
power failure. 

But have no fear with Disk Optimizer. 
Nothing will go wrong because nothing can 
go wrong. Even if you yank the plug from 
the wall in the middle of the program. It’s 


because only Disk Optimizer copies each 
e,the; 




K^aUfornki 

ticcrrh. Infmmation Syuenxs. NY 




file, piece by piece, then checks the newly 
un-fragmented version for completeness. 
Only then does it go back and erase the 
fragmented version. Not power spikes, 
disk failures or DOS errors -not even 
earthquakes -can cause data loss. And only 
Disk Optimizer makes you that promise. So 
why trust yourdisk to anyone else? 

It’s like a precision tune-up for your disk. 

In addition to un-fragmenting, Disk 
Optimizer also lets you quickly choose 
the optimum layout for your disk. So your 
most-used files have the fastest access. And 
program and other unchanging files can be 
permanently un-fragmented and set aside 
on theirown area on the disk. The simple 
menu makes it a snap. 


Un-format - one of the 
powerful new reasons to a 
buy Disk Optimizer. 

Oops! Make a simple mistake at the key- 
board and you could wipe out your hard disk 
with a DOS Format command. But don’t 
worry. “Un-format” will recover your entire 
disk, and all your data, in just moments. It's 
included with your new Disk Optimizer. 

Plus, you get the new “Analyze” program 
with a graphical display that shows your disk's 
condition so you’ll always know when it’s 
time to optimize again. You also get "Sorts” 
for organizing directories for the best appear- 
ance and sequence. "Findfile” for searching 
out hard to find files. “Delfile” for locating 
and erasing unwanted files. “Lock” and 
“Unlock” for file security. And more. 

You could spend hundreds on other utilities 
and still not get all the functionality packed 
into Disk Optimizer at no extra charge. 

Use it once and you’ll discover what 
nearly 200,000 users already know- 
$69.95 is a small price to pay for the speed, 
convenience and safety you get only with 
Disk Optimizer. 

Look for the new Disk Optimizer 
at software dealers everywhere. Or order 
directly from SoftLogic Solutions by call- 
ing us toll-free. 


^C)^mizer*69’- 

SotLogic 


SOLUTIONS 

SoftLogic Solutior\$, Inc. 

One Perimeter Road 
Manchester, NH 03 103 
800-272-9900 (603-627-9900 in NH) 


Call 800-272-9900 


I-2-) Ua rcgMcrcii trademark ul Lutus Development CorpoQiioi 
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TOP TEN SELLERS 


Lotus 1-2-3 2.01 
Lotus Development Corp. 


I PC Tools Deluxe 
I Central Point Software 


I Ouattro 

I Borland International Inc. 


I f 1987 was the year of the 
LAN. this is surely turning 
into (he year of integration. The 
Mac and DOS worlds are con- 
verging at a breathtaking rate, 
(hanks mainly to the newly re- 
spectable Mac 11. the cascade of 
applications the two ma- 
chines can share, and 
belter means of pass- 


I dBASE III Plus 1.1 
I Ashton Tate Corp. 


ing data between them. At (he 
same time, high-powered .186 
DOS machines are taking over 
some of the duties formerly as- 
signed to the big workstations. 
That last kind of integration got 
another boost in early April 
when Sun Microsystems rolled 
out its 386i twins — 20- and 25- 
MHr machines that combine 
.186 processors with worksta- 
tion-quality video and the abil- 
ity to run Unix applications. 

Sun’s strategy with these 
machines is to break down the 
barriers between the 

.. ^ DOS and work- 

The Norton Utilities Advanced Edition 
Peter Norton Computing 


Turbo C 1.5 

Borland International Inc. 



station arenas 
and to get 


Learning DOS 
Microsoft Corp. 


IN PERSPECTIVE 


The Top Ten .Sellers list ranks PC 
business programs according to their 
sales performance in the last week of a 5- 
week period. It also tracks programs’ rank- 
ings (reading left to right) from Februar)' 22 
through March 26. A 5-wcek hisior>’ is charted to 
give a sense of a program’s sales strength over time. 

Dramatic shifts in a particular program’s ranking may be the 
result of sales promotions conducted by individual retailers. 

Seasonal factors, such as cnd-of*year-budgcl purchase decisions, 
can also play a large role in the performance of a particular program in 
any period. More than I2.(XX) individual IcK'ations contribute to the list. 


Sales information compiled by Ingram Software Inc 


Sideways 3.2 
Funk Software Inc. 


Turbo Pascal 4.0 

Borland International Inc. 


QuickBASIC 4.0 
I Microsoft Corp. 


Rankings are based 
on net sales by unit; 
returns are sub- 
tracted from gross 
sales. 



SURVEY 


All the talk about OS/2 might make you think 
DOS is losing popularity. Our latest survey 
shows this isn’t true; only 1 percent of respon- 
dents thought that DOS would lose its domi- 
nance within a year, and the majority said it 
would be 4 years before other operating systems 
look over. 

I'hat doesn't mean nobody cares about 
multitasking, however. More than half the re- 
spondents said it was important, even (hough 44 
percent had no plans to buy (he products listed. 
Is OS/2 what they're looking for? DtKsn’t lot>k 
like it: our last question gives an indirect reading 
on the feeling about OS/2 — 62 percent of re- 
spondents have no plans to buy it. 


When will DOS cease to 
be the standard? 


Is multitasking 
important in a new 
operating system? 



I I WttfMfi 1 year □ Within4years □ Yes 

□ Within 2 years □ Later than 4 years □ No 

□ Within 3 years 
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New on the Charts: He Who Hesitates... 


The considerable period of stability on (he Top Ten Seilers 
has been broken by a flurry of activity in the last few weeks. 
We can (finally) bid farewell to the tax packages and get 
back to the business of applications programs, utilities, and 
programming languages. And there's plenty of action there. 

Looks like software users arc getting tired of waiting for 
the new releases of certain major software programs and are 
starting to spend their money elsewhere. 

In the past 5 weeks. Borland's Quattro soared from 
number 1 3 to number 3, an ascent almost certainly propelled 
by the delay of l^ius Release 3.0. WordPerfect Corp. 
is suffering for its moIasscs-in-January progress on the 
release of WordPerfect 5.0. of which there is still little sign. 
The program plummeted from its steady number-3 ranking 
to 1 1 — which drops it off the Top Ten Sellers li.st. 

it would be ungracious to gloat over these developments, 
but if they aw aken software developers to the importance of 
meeting announced release dates, the user community w ill 
at least have gained something. 


a piece of the DOS profits. 

The move has advantages 
for both sides. The industr>' has 
long ignored the fact that techni- 
cal and scientific users of work- 
stations also need general appli- 
cation programs like spread- 
sheets. databases, and word 
processors. The 386i gives such 
users access to the broad base of 
DOS programs already in use on 
PCs. For PC users, the sudden 
availability of Unix is agateway 
to more-powerful applications 
and connectivity with minis and 
mainframes. The 1.152 by 960 
resolution of the 386i monitor 
and the 25-MHz speed will thrill 
workstation neophytes and in- 
duce the PC industry to produce 
more-capable desktop ma- 
chines. 

Behind all of this is a com- 
pany that’s soared to the top of 
the heap in the last year and is 
now extending its already broad 
reach to yet another area of the 
market. The 386i machines 
stretch Sun’s offerings across 
three distinctly different hard- 
ware platforms: the company’s 
68(XX)-based Unix workstations 
have been the mainstay of its 
business, and the newer SPARC 
(Scalable Processor Arch- 
itecture) machines — power- 
houses that derive enormous 
processing speed by using fewer 


instructions and thus waste less 
time telling the computer what 
to do— are another direction for 
the future. Several prominent 
computer manufacturers arc li- 
censing the SPARC technology 
from Sun to build their ow n ma- 
chines; other deals will be an- 
nounced soon. 

And now the 386i’s. They 
make a lot of sense. With only 
.^().(XX) Unix computers (from 
all makers) installed, the need to 


branch out was obvious. (The 
company is also trying to 
bn>adcn its influence in that 
market by pushing a new win- 
dowing interface. Open Look. 
that it hopes will be espoused by 
application software develop- 
ers.) 

How will Sun do in the DOS 
market? It’s a different ball- 
game with several well-estab- 
lished players, and it’s going to 
take .some doing for Sun to get 


into the lineup. The next few 
months should be very interest- 
ing. indeed. 

Meanwhile, Back in Fort 
Worth.. .You might be think- 
ingTandyCorp.'sacquisitionof 
laptop-maker GRiD will mean 
you'll be able to pick up a sleek 
new GRiDCase at your neigh- 
borhood Radio Shack. Wrong. 
Tandy will keep the two compa- 
nies separate and will continue 
to sell GRiDs only through di- 
rect-sales offices. The only 
overlap may be the integration 
of the Tandy LI4(X) into the 
bottom end of the GRiD prtxiuct 
line, which seems like an odd fit. 
since the lightweight, backlit- 
screen GRiDLites share a simi- 
lar market position with the 
LT14(XK. 

.Separate distribution or not. 
the deal gives Tandy an entrdc to 
the government contracts that 
were GRiD’s bread arul butter. 
IBM’s getting ready to take the 
wrapsoffProdigy. thevideotext 
service which has cost IBM and 
partner .Sears millions In devel- 
opment. Fora flat monthly fee of 
about $9.50, the service will 
offer weather reports, movie 
reviews, and "personalized re- 
sponses" from "experts" like 
Jane Fonda and How ard Cosell. 
— Nora (ieorgas 



□ 

□ 

□ 


so 



Dh 


n 



OESOvew. from Quarterdeck Systems [ | DOS under Unu 

PC MOS/366, from The Software Link □ None of the above 
Microsoft Windows 



□ Cnbcal | | We have no plans lo buy OS/2 

□ Very tmportam 

□ Not very onportant 
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COMPUTERS 


Avantage286 

1 0 Mhz-O Wait 
Norton SI = 11.5 

^969 Complete 

Floppy I 

ansion Slots. Monochrome Graphics 
Adaptor, TTL HigI *■ ' 

Printer Port, 20dV 

AT-Style Keytxtard and Learning Software. 


Base System Includes 51 2K, 1.2MB Floppy Drive. Dual Speed 
(pension Slots. Monochrome Graphics 
Tilt & Swivel Amber Monitor. Parallel 


Sysl 

(6& 10Mhz)80286.8Ex| 
• ■ IT, TTL Hi 


igh-Res ' 

Ow Power Supply. Clock/Calendar. Enhanced 


Base System With 20MB 
28ms Seagate Hard Disk 
Base System With 40MB 
40ms Seagate Hard Disk 


M249 
M399 


One Year 
Warranty 


m 



Avantage88 

8 Mhz 8088 
Our Prices 
Include Monitor! 

^559 Complete 

Base System Includes 640K. 360K Floppy Drive. Dual Speed 
(4.77 & 8 Mhz) 8088. Monochrome Graphics Adaptor. TTL 
High-Res Amber Monitor, 150W Power Supply, Parallel 
Printer Port, AT-Style Keyboard and Learning Software 
CALL FOR ALL CONFIGURAVONS 
Base System With 20MB 
Seagate Hard Disk 
Base System With 30MB 
Seagate Hard Disk 


Samsung RGB/ 
CGA Card 


OD: $200 


COLOR MONITOR OPTIONS 

Mitsubishi RGB/ Samsung EGA/ Mitsubishi EGA/ 

CGA Card Paradise EGA Card Paradise 

(640X200) (640X350) EGA Card 

ADD: $270 ADD: $400 ADD: $470 



Mitsubishi Diamond 
Scan/ Genoa Super 
EGA (800X560) 
DD: $650 


Brother 

PRBfTERS 1 

LIST FAST 

warn HARDWARE 



Miniscrtbe 

mbkm 1 

U8T FAST 1 

M1709 

599 

429 







40MB AT #3650 

499 

299 

CWten 



ToaMba 

LIST 

FAST 

Paradiaa 

LIST 

FAST 

40MB XT #3650 

599 

379 

229 

145 

P321SL 

749 

497 

Basic EGA 

199 

119 

Mitsubishi 



1600 

259 

165 

P341SL 

999 

655 

Autoswitch 480 

349 

149 

360K Floppy 

149 

79 

MSP15E 

499 

319 

P351SX 

1499 

899 

VGA Plus 

399 

235 

1.2MB Floppy 

720K 3.5' Roppy 

199 

99 

MSP40-55 


Call 


BOARDS 

5 Pack OK 

129 

59 

199 

99 

Tribute 124 

699 

449 

Anchor 


Call 

Promathaua 



Priam 


Call 

Tribute 224 

949 

599 

AST 


Call 

Promodem 12006 

119 

75 

Seagals 

20MB XT Kit #225 



Olcenli 



ATI 



Promodem 24006 

199 

119 

599 

267 

150P 

499 

307 

Graphic Sokition 

239 

129 

Promodem 2400G 

249 

159 

30MB XT Kit #236 

699 

297 

Epaen 


Call 

VIP VGA€QA 

449 

259 

Quadram 


Call 

30MB AT #138 

599 

339 

FuRIm 



CMcony Keyboards 



Std. Microaystams 



40MB AT #251 

899 

449 

DL3400 

995 

549 

5160 

69 

45 

PCno 

295 

149 


MONfTORS 1 

NEC 



5161 Tactile 

99 

65 

PC210 

335 

199 

Amdsk 



P2200 

499 

329 

Evarai 



PS110 

695 

499 

31 OA 

230 

99 

P5XL 

1295 

Call 

266 EMS Board 

199 

99 

Video? 



Others 


Call 

P5200 

699 

Call 

12006 Int Modem 

149 

73 

Vega Deluxe 

379 

179 

Magnavox 


Call 

P5300 

995 

Call 

Genoa 



Vega VGA 

499 

269 

Mistubishi 



LC890 

4799 

3199 

Super EGA hli-Res* 

399 

199 

LAPTOPS 

1409 RGB 

399 

259 

Oktdata 


Call 

Harcwlaa 



NEC 



1410EGA 

599 

399 

Panaeon Ic 



Graphic Card * 

VGA 

299 

173 

Multispeed 

1995 

( 1299 

Diamond Scan 

799 

485 

KXPl0e0i-2 

299 

169 

399 

247 

Multispeed EL II 

2295 

1499 

NEC 



KXPl0eii-2 

329 

195 

Intel 



Multispeed HO 

3695 

( 2295 

Multisync II 

899 

569 

KXP1595 

749 

Call 

Above Board 286 

499 

299 

Sharp 


Can 

Multisync GS 

279 

189 

KXP1524 

949 

Call 

Inboard 366 Imb 

995 

749 

Toshiba 



Princeton 


Call 

Star 



Orchid 



T1000 

1199 

1 749 

Samsung 


Call 

NX1000 

289 

179 

Desioner VGA 

Tiny Turbo 286 

445 

269 

T1200 

3299 

> 2399 

Thompson 


Call 

NX15 

499 

299 

445 

269 

T3100/20 

4699 

1 CaN 

Zenith 1490 

999 

595 

N82410 

699 

449 

Twin Turbo 12mh2 

645 

379 

Zenith 


Call 

' Call On Non-Listed Items 1 


Data Base LIST 

FAST 

Clippvr 

699 

359 

Data Periect 

595 

259 

dBase IIU 

699 

359 

Paradox 

725 

419 

Quartz 

795 

449 

RapidFiie 

295 

169 

Rbase f(K DOS 

700 

429 

Reflex 

ISO 

84 

0& A 

349 

179 

Desktop PubHshifM 


Bykns 

OEM Desktop Pub. 

295 

169 

299 

169 

Pagamaker 

PFsiFirsi Publisher 

99 

Call 

55 

Publisher's Paintbrush 285 

149 

Ventura 

895 

469 

Financial 



DAC2.0 

99 

59 

DAC P/R 

69 

39 

Dollars & Sense 

179 

99 

In-House Accountant 

99 

59 

Managiryg Your lyloney 1 99 
Peachtree Comoiete ’ 99 

117 

149 


SOFTWARE 


uraphlM 
Boeing Graph 

Draw Applause 

395 

FAST 

199 

1 Programming 

Macro Assempier 1^ 

FAST 

69 

495 

269 

Norton Guides 

too 

58 

Freelance Plus 

495 

299 

Turtx) Basic 

99 

58 

Generic CADO 

99 

57 

Turbo C 

99 

58 

Harvard Graphics 
PnntMasier Rus 

495 

Can 

Turbo Pascal 

99 

56 

60 

30 

Quick Basic 

99 

59 

integrated 



Quick C 

99 

59 

Ability Plus 

259 

149 

Spreadsheets 


First Choice 

149 

77 

Excel 

495 

Cali 

Framework II 

725 

307 

Lotus 

495 

Call 

Smart System 

695 

427 

PFS: Pro Plan 

99 

51 

Works 

199 

117 

Plan Perfect 

395 

167 

Windows 

99 

59 

Quattro 

248 

129 

Windows 386 

195 

117 

Surpass 

599 

319 

WordPerfect Exec. 

249 

117 

Worksheet Unities 

100 

59 

Mke/Acceseoriee 


unities 



Logitech C7 SenalBus 1 1 9 

67 

DeskhnK 

170 

95 

Logitech HiRes 

ISO 

87 

Laplink 

130 

75 

Microsoft Senal/Bus 

150 

97 

Norton Advanced 

149 

75 

PC Mouse 

149 

89 

Sidekick Plus 

195 

119 


Word Processors 
Easy Extra 99 55 

GEM First Word Plus 199 117 

Multimate Adv. II 565 247 

Professiooal Wrrte 199 105 

Spnnt 195 139 

OAAWnte 199 119 

Votkswnter 295 Call 

Webster's Writer 100 54 

Word 450 Can 

WordPertect 495 189 

WordStar 350 Call 

Call On Non-Listed Items 


IKR\|S: NoflurfcfnrVikeurMaMetl'ard. Shippinf 
CImk V< iMin S 4 i PrmtiKi warranliesa claiimerc 
h<injitfdhymafHir*.iui'n AlIrctumvetCMih^tlolSI 
r^Nhickiny l«T. lall liv R A COU'v add 5 '$ . rrMfKiiom 
apply tVtwul/LxnipanychixLsikla) U)tppin$ Cum- 
paiihilit) niX|iMraraceilid«cc|)l<mAvjMa$«i Pncrv 
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Everex Debuts Fast, Low-tkist 386 Machine 


[SI 


II \M)S ON 


BYWINNL. ROSCH 
Everex Systems' reputation for 
making low-cost peripherals 
might make you expect its first 
80386 computer, the STEP 
386/20. to be a cut-rate ma- 
chine. In fact, the only place 
where Everex skimps is the 
S4.699 price. The STEP 386/20 
ranks as the fastest 20-MHz PC 
yet tested, and nowhere does its 
quality suffer. 

That speed is earned with 
cache memory. The cache is 
built around a proprietary cir- 
cuit design, with Intel’s 82385 
cache controller absent. The 
cache is scalable — its size var- 
ies with the number of memory 
banks you fill. 

Each bank can hold up to 
four SIMMs (Single In-line 
Memory Modules). Fill one 
bank and you get 64K of cache. 
Load the system board with its 
capacity of two banks and you 
will have l28K.as in (he evalu- 
ation unit. Pile in a 32-bil ex- 
pansion card with amxhcr two 
banks, and you will have 256K 
of cache. 

The hanks can be filled with 


cither 256K or IMB SIMMs. 
The basic system fills one bank 
with IMB: the test system had 
two. Megabyte SIMMs push 
system board capacity to 8MB, 
16 with the 32-bil slot filled. 
The SIMMs in (he evaluation 
system were rated at 1 20 nano- 
seconds. (he static RAM cache 
chips at 25 ns. 

Of the first megabyte. 640K 
is available to DOS and the rest 
goes to shadowing ROM and 
speeding up throughput. The 
rest of the system’s memory is 
addressed in (he extended mem- 
ory area. 

According to Everex. the 
STEP 386/20's advanced mem- 
ory management architecture 
allows it to cache both memory 
reads and writes. The Everex 
design keeps the cache and main 
memory in sync during writing, 
DMA transfers, and ail other 
memory operations. 

The STEP 386/20 can be run 
at 20. IO.or7MHz.allwiththe 
cache in control. The lower 
speeds arc achieved by dividing 
down the oscillator frequency 
by one-half or one-third (the 
marked 7 MHz is actually 6.67 
Mil/). The expansion bus al- 
ways operates at 6.67 Mil/. 


The ROM is from American 
Megatrends. The motherboard 
is built around Chips and Tech- 
nologies VLSI parts. 

The STEP 386/20 accom- 
modates an optional hard disk 
drive in an internal full-height 
hard disk drive bay and up to 
three half-height devices in the 
right-hand bay. all with front 
panel access. Standard equip- 
ment fills the (op half-height 
bay with a 1.2MB. SlA-inch 
floppy disk drive. The evalua- 
tion system also held an option- 
al (SI, 000) 80MB Seagate ST- 
4096 hard disk drive. 

The machine's all-white 
plastic front panel is interrupted 
only by a smoked plastic sliding 
door Just left of center. Behind 
it you’ll find the control panel, 
including the expected AT 
switch and indicator endow- 
ment as well as Everex's own 
refinements. 

Three LEDs indicate operat- 
ing speed; (wo switches allow 
turning (he internal speaker off 
and resetting (he computer. 
Above them all is an alphanu- 
meric diagnostic display that’s 
reminiscent of PC'’s Limited's 
SniunVu panel but is brighter, 
more readable, nu>re informa- 


^FACT 
U F I L E 


.STEP 3«6'20 

bvetvx Computer Svstems 

Division 

4K4.tl Miimoni Dr. 

I'remont. CA y45.t8 
lH(H)).^56-428.t 
l.isi Price: S4.6W 
Requires: Disptas adapter, 
monitiu 

In Short: The lastesl 20-MH/ 
KO.XKft-based K'yel tesied 

CIRCLE 431 ON PtAOenSERViCE CARO 


tive. and has more digits. 

The STEP has two 8-bit slots 
and six with 16-bit connectors. 
The proprietary 32-bit connec- 
tor shares an 8-bit slot. Slots are 
AT-height and full length. 

The biggest shortcoming of 
the STEP 386/20 design is that 
the microprocessor and co- 
processor chips 
arc buried under 
the right-hand 
drive bay. mak- 
ing them hard to 
get at . k*! 


Benchmark Tests: Everex STEP 386/20 vs. 

Compaq Ueskpro 386/20 and IBM P.S/2 Model 80-ill 


T he Everex STEP 386 20 s proprietary 
memory caching makes it speedier than 
other 386s on most processor-intensive 
operations. 

Performance Times 


(Times given in seconds except where noiedi 

NOP 

80386 

Instruction 

Mix 

BIOS 

Disk Seek 
(milliseconds) 

Everex STEP 386/20 

1.7 

2.7 

32.5 

IBM PS/2 Model 80-111 

1.7 

3.2 

32.7 

Compaq Deskpro 386/20 

1.7 

2.9 

18.5 





Relative Times 

(Compaq Deskpro 366 20 • 1001 


Tl>e NOP benctimark test is des>gneq lo measure raw 
dock speed and memory access time while mmimizir^g 
ditterences m microprocessors and the eftect of memory 
cachirtg This test executes almost rwthmg but NOP cNo 
Operation'i machirte code instructions in a big 128K loop 


The 80366 Instruction Mix benchmark test measures 
the hme <t takes lo execute a selected senes of 
processor intensive tasks The lest program uses 
80366 instruction code These instructions are a subset 
Ot the total processor instruction set The 60386 
krstruction Mix implements a number of 32-bit 
operations In the 80386 processor these become 
Single instructions whereas m the 8086 and 80286 
versons of fhe bertchmark lest they remain multiple 
insiructons 


The BIOS Disk Seek berohmark lesi measures me time 
It takes to do a random seek using the disk s ROM 
BIOS The test result mdudes mimmal software 
overhead arid may not parallel the manufacturer's 
claimed average access lime Trie lest program 
performs 1 .000 seeks The average resutt iS shown in 
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WOllO MOCItSOfIS 

EasyErtra 

Word (Mcrosod) 

MuAmaie Advantage II 

PFS Professional Write 

Volkswnlef3 

Vofcswmer Deluxe Plus 

Webster New World Writer 

Webster Spel Chedrer 

Webster Thesaurus 

Wordfferfect 

Word Perfea ExecuOve 

Word Perfect Lbrary 

Wordstar Pro Pack 4 0 

WordStar 2000 Pfes 30 


GfUM»C$ 

EnergraprkCSi'ttt 

Freelance Pius 

Genenc CAD w Dot Plot 3 0 ... 

Harvard Graphcs 2.1 

In-A-Vision 

Uicrosotl Chad 30 

News Room 

News Room Protession^ 

Prmtmaster Plus 

PrmtShop 

Turbo Graphix Tool Box 

VPGrapfex 

Wndows Draw" w Do Art ... . 

MICE 

Microsoll Buss Mouse 10 .... 
Mcrosott Serial Mouse 10.... 

MS Buss Mouse wCAOO 

MS Serial Mouse w CAOO .... 
MS Buss Mouse w Windows . . . 
MS Sen^ Mouse w Windows .. 
Optimouse 

(PC Mouse) w Or Halo III .. . 
PC Mouse w paint 
(Buss or Senai) 

PC MMse 

w Autosketch (Buss or Serial) 
SMEADSHEETS 

Cambridge Analyst 

4Word 

HAL 

Lotus l-2-3Ver 2.01 

Lotus Manuscnpl 

Lotus Repod Wmer 

MS Exceh 

Multiplan 30 

PFS Professonai Plan 

Ouatlfo 

Supercalc 4 

Two Classic 

VPPiannef 

VP Planner Plus 

ACCOUNTING 

ACCPAC 

Computer Assooales 

DAC Easy Accourfeng 

OAC Easy Payrol 

In-House Accountant 

One Write Plus 2.0 

One Write AP, AP, Payroll . . . 
Time Sics III 


TRAINING 

Chuck Yeager Adv Fiigtit Simuiaior 

Lets C 

Mastertype 

Mavis Beacon Typing 

MS Learning DOS 

MS Flight Smwlator 


1 DIR Plus 

Bookmark 

Brooklyn Bndge . . 
Carousel 20 . . . 
Copy II PC . . . . 

Copywnie 

Corelast 

Crmse Control . . 

Cubrt 

Disk Optimizer 2 0 


Turbo iirtof II 

Typing Instructor 

Typing Tutor IV 

DATA lAlE MANAGEMENT 

Ckpper S 

d6^ Ml Plus 

dBase III LAN 

DB-XL Diamond 

Eureka 

Gender 

Nutshell 

Pyadoi20 

PFS Protesscnai File 

OiA 

Owckcode Rus 

Rapid File 

Reveialion 

Revelation Bump Disk 

R Base Ooul (New Ver ) 

R Base Ext Repod Writer (New Ver ) . 

RBaseForDOS 

Reftex 

VP Exped 

VPkdo 


DoubieDOS40 . . . 
DS Back-Up Plus . . . 

Fasiback 

Fasiback Pius 

Homebase2S 

Keywofks 

Mace Utilities 

Microsoft Windows 2 0 
Nodon Commander . . 

NodonEddor 

Nodon UMbes 4 0 . . 

Note It Plus 

PC Tools Deluxe . . . 
Printworks lor Lasers . 

Referee 

Sidekick Plus 

Sideways 

Smad Notes 

SQ2 Plus 

Superkey 

Take Two MGR .... 
Turbo Eddor Tool Box 
Unlock A. or B Plus . . 

UmockDPkjs 

XTree Professional . . 


PROJECT MANAGEMENT 

Harvard Total Protect Manager II . . . S 

Microsoft Protect 4 0 

Tifneline20 


MONEY MANAGEMENT 

OoHars & Sense w Forcasi ... S 92 
Tobias Managng Your Money 4 0 .. ■ 114 




PFS F»st Publisher 
Ventura Pubbshiog . 




COMMUNICATIONS 

Caibon Copy Pius 

CompuSerw Sutecnpinn Kit . . . 

Crosstalk XVI 

Dosstalk Mark IV 

Mirror II 

Remote 

Smadcom III 


UNQUAQES 

Base Compiler (Mcrosoft) . . . 

C Con^ (McrosofI) 

Coboi Lfempiier (Mcrosotl) . . . 
Fortran Compiler (Merosotl) 4 0 

Lattice C Compiler 

Macro Assembler (Microsott) . . 
Pascal Compiler (Microsofi) . . 

OxckBasM:40 

OiKkC 

Ryan McFartan Fodran 

Ryan McFadan C^ 

Turbo Basic 

TurboC 

Turbo Pascal 4 0 

Turbo Prolog 

Turbo Prolog Toolbox 


ACCESSORIES 

Copy It Opbon Board Deluxe ■ . 

Masterp«ce 

Masterp^ce Plus 

Masterp«C8 Remote 

MousePad by Mousetrac . . . 
Summasketch 12x12 Plus . . . 


INTEGRATIVE SOFTWARE 

AbiblyPlus S 

£nable20 

Framework II 

MS Works 

PFS 1SI Choice 

Smad Software System Best F 

Symphony 


DfSKSTTES 

Maxell MD-2 0y 100 .... 
MaxeH MD-2HO Oly 100 . . . 

Sony 5'/. (jy 100 

Sony 3’/k Oly 100 



Sf»ECIAI- - l-OOITECI-l MICE 


1 LogiMouse 

Call 

LogiMouse with Logi Cadd 

$110 1 

1 LogiMouse with Paint $ 87 

Logi Buss Mouse with Logi Cadd 

$110 

1 Logi Buss Mouse with Paint $ 87 

LogiMouse with Publisher 

$110 


Logi Buss Mouse with Publisher 

$110 



Fox Base Plus SPECIAL Microsoft Word 4.0 



■185 1 

*185 







LINE 


Turbo PC/XT w.'640K & 2 Drives 

Turbo PC/XT w'640K, 1 Drive & 20 MG 

Turbo PC-XT W/640K. 1 Drive 4 30 MG . . 

PC 286 12 MHz Zero Wait State W/1024K. 

1.2 Floppy Drive 

PC 286 12 MHz Zero Wait State w 1024K. 

1.2 Floppy, 40 MG 

PC 386 16MHz. 1 MG RAM. 1 Drive. 40MGw EGA Card 
MooGraphics Card with Parallel Printer Port . . 

Color Card w Parallel Printer Port 

Afrt)er Monitor w'Swivel Tilt (TTl) 

AT Multi I/O Card 

XT Multi l.'O Card 

Color Monitor (RGB) 

Autoswitch EGA Canl 
I/O Card (Serial'Parallel) ... 

I'O (>rd (Sehai'Clock Calendar) . . . 

Enhanced Keyboard 

12000 Modem (INDW/SW 

1200B Modem (EXT) W SW . 

2400B Modem (INT) W/SW . . 

2400B Modem (EXT) W SW . . 


MIT PC/XT TURBO 

10 MHz, 640 K Memory, 
1 50 Watt Power Supply, 
AT Style Keyboard, 
One Brand Name 360K 
Floppy Drive, 
AT-Style Case 


N«n-lnfrine4n9 Biot 
40 Fint Oiutity Mfr*na/s 


lOAROS 

AST 

HotShot 

Six Pack Plus 

Transformer New 

Other Models 

ATI 

EGA Wonder 

VIP VGA 

Hercules 

ColorCard 

Graphics Card Plus ... 

Incolor New 

Intel 

Inboard 386 PC 

Inboard 386 AT w c^ . 

4020 

Inlet 386 

80287-6 /Vew 

Orchid 

Designer EGA 

Paradise 

Autoswilch 350 

VGA - New 

VGA Professional /Vei» . . 
Vldeo-7 

VGA 

Vega Deluxe 


Alps All rrxxlels . 
AST TmtX) Lazer 
CHizen Printers 

1200 

180D 

MSP 40 ... . 
MSP 45 ... . 

MSP 50 

MSP 55 ... . 
Premier 35 . . 
Oiconics 150 . 


Bernoulli Box 
iOMeg . . . 
20Meg . . . 
40 Meg . . . 


Model 80 . . 
Model 140 . 
Model340 . 
Model 390 . 
Other Models 


Seagate 

20 MG wWO Controlier 

251-1 

Other Models 


Multispeed . . . 
Multispeed EL II 
Powermaie . . . 


Teac 

1.2 MEG AT 

Floppy F55 BV 

Toshiba 

3.5Df720K 

3 5 Dr 1 4M8 

Everei Tape Back-Up 


Epson Printers . . . 
Hewlett-Packard 

Disk Jet 

Laser Jet Senes II 
NEC 

Silent Writer . . . 

P-6 

P-7 

P-9 

Other Models . . . 

Okidata 

Panasonic 

t060 1 M2 

1091 1 M2 

10921 

1524 

1592 

1595 

3131 

3151 

Lazer 4450 .... 
Star Micronics . . . 
Toshiba 

321 SL 

341 SL 

351 SX 

351 Color 


Toshiba 

T-1000 

T-1100 Supertwist 

T-3120 

T.3200 

T-5100 








NEC 

Multisync II . 
Other Models 


Princeton Graphics Monitors 

Sony MuKscan 

Mitsubishi Diamond Scan . 
Zenith 1490 


Prometheus 
1 2006 w Software 
24006 w Software 
Other Models . . . 


US Robotics 
Password 1200 
Courier 2400 . 
Courier 2400E 


Keytronics 
KB5151 . 
KBStSS 
KB101 . 


To FoSow Up on an Oder (602) 9U-2SS2 
Order Une Hours Mon-Fn 700 am -6 00 pi 
Saturday 9 00 a m -lOO p m 
Oder Processing (602) 944-1037 


tOOOam-aOOpm Mon-Fn 
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Benchmark Tests: CAE/SAR 386II vs. 

Compaq Deskpro 386/20 and IBM PS/2 Model 80-111 


W ith its 25-MHz processor, the CAE/ 
SAR 11 outperforms every other 386- 
based machine in every benchmark test. 


Relative Times 

(Compaq Deskpro 3^6 20 100) 


The NOP benchmark test is desigrted to measure raw 
dock speed and memory access time while mlnimizirtg 
differences in microprocessors and the effect of memory 
cacNng. This test executes almost nothing but NOP 
(140 Operation') machine code instructions m a big 
12SKtoop. 


instruchon code. These irtstructiorts are a subset of the 
total processor instruction set. The 80366 Instruction 
Mix implements a number of 32-bit operations. In the 
80386 processor these become single instructions, 
whereas in die 8086 and 80286 versions of the 
benchmark test they remain multiple instructions. 


1he 80388 tnetruetlon Mix benchmark test measures 
the time it takes to execute a selected series of 
processor-intensive tasks. The test program uses 80386 


The Floating-Point Calculation benchmark test 
measures processor speed by looping through a series 
of floating-point calculations, including muttipltcation. 


CAE/SAR 38611 Breaks the 25-l\/Bb Barrier 


HWDS ON 


BYWINNL. ROSCH 

Look inside the CAE/SAR 
3861! and you’ll glimpse some 
of the future of the PC industry . 

The miracle of the $4,500 
CAE/SAR !I is its new 25-MH7. 
80386-based OEM system 
board, designed and built by In- 
tel Corp., propagator of the 
80386. 

The new Intel product gives 
PC designers a quick entree into 
top-performance computing. 
Making a miracle machine re- 
quires no more technical devel- 
opment than finding screws to 
fit it into a case — and even that 
is an easy project because the 
board fits exactly in the place of 
an AT system board. 

The modest effort is reward- 
ing. This board is fast. 

Based on a real 25-MHz 
80386 (not one rated for 20 that 
just happens to test out quicker 
during someone’s selection pro- 
cess). the Intel board runs with 
zero wail stales 75 to 90 percent 
of the lime (Intel's figure). 

Intel has solved another de- 
signer's speed problem — get- 
ting slow memory chips to keep 


up with the fast proces- 
sors — with a 64K cache that 
uses 35-nanosecond static RAM 
chips. The balance of memory 
is built from 256K SIMMs, rat- 
ed at 80 to 100 ns. Strangely, 
the board does not use Intel's 
82385 cache controller, but re- 
lies on a wealth of discrete cir- 
cuitry. some squeezed between 
the expansion slots. 

While most makers of high- 
performance PCs anchor their 
systems, no matter their proces- 
sor speed, to an 8- to 10-MHz 
clock rale on the expansion bus 
to keep them compatible with 
earlier generations of expansion 
cards. Intel provides two new 
32-bit slots that run at full mi- 
cToproces.sor speed — that’s 25 
MHz. However, when ordinary 
16- or 8-bit cards are plugged 
into these downwardly compati- 
ble slots, they regress to the 
same 8-MHz rate controlling 
the other two 8-bit and four 16- 
bii AT-compalible slots that are 
available on the board. 

Imagine this new slot be- 
coming a standard. No current 
hard disk would be able to keep 
up with a 32-bit. 25-MHz con- 
troller. 

The CAE/SAR II implemen- 


tation of the Intel board is based 
on the standard AT layout with 
three half-height drive bays and 
one full-height internal bay. 

The CAE/SAR Il’s empty 
drive bays are covered by un- 
usual blank panels that wrap 
about an inch around the right 
side of the computer. The built- 
out front panel accommodates 
an auxiliary cooling fan that 
sucks air from underneath the 
left front bulge and wafts it 
gently across the internal expan- 
sion area. The cylindrical sys- 
tem and keyboard lock is near 
the center of the front panel, 
with power and drive activity 
LEDs nearby. 

The standard I/O ports — 
their circuitry built into the Intel 
board — are mounted in a re- 
cessed area near the center of 
the rear of the machine and in- 
clude a female 25-pin D-shell 
connector for the parallel port 
and two male 9-pin connectors 
for the twin serial ports. The 
keyboard connector is also In 
the center rear. 

The CAE/SAR II comes 
with four256K SIMMs for 
IMB RAM with 640K allotted 
to DOS. Four more can be add- 
ed to the system board before 


CAE/SAR 38611 
CAE/SAR Systems Inc. 

P.O. Box 50243 
Palo Alto. CA 94303 
(415)949-3816 
List Price: $4,500 
Requires: Video adapter, mon- 
itor. IX)S. 

In Short: The fastest 80386 on 
the market. 


the high-speed 32-bit slots need 
to u.se filled. In addition, the 
base machine includes a 1 .2MB 
5'/4-lnch floppy disk drive and a 
40MB hard disk, a lOI -key key- 
board based on the IBM Ad- 
vanced keyboard design, and a 
Phoenix BIOS. An 80387 or 
Weitek 1 167 numeric coproces- 
sor is optional. [IS 


(Txnes given in seconds) 


80366 

Floating- 

Conven- 



Instruction Point 

tional 


NOP 

Mix 

Calculation Memory 

CAE/SAR 386M 

1.4 

2.3 

8.8 

0.3 

Compaq Deskpro 386/20 

1.7 

2.9 

10.5 

0.4 

IBM PS/2 Model 80-111 

1.7 

3.2 

12.7 

0.6 


division, exponential, logarithmic, and ingonometric 
(unctions. The benchmark (Mogram uses the floating-point 
library included with Microsoft C Compiler 4 0. 

The Conventional Memory benchmark test allocates 
266K of conventional memory and treats it as a series of 
64-byte records. Then, 16.364 random records are read 
into and wrritten from this memory. The result shown is the 
average of the read and write times. 
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THE LAST DBMS 

ONLY $199 
CAU l-800-<MUCLEI 


Cart CapMlsii 0«t 


O rade Corporation, the world's 
fastest growing software 
compai^,' has just climbed past 
AshtonTate to become the world's 
largest supplier of database man- 
agement software and services.* 

Why? 

• Because ORACLE* runs ai PCs, 
plus mainframes and minicom- 
puters from IBM. EHj, HP. 
Prime, Wang. Apollo. Sun. etc. — 
virtually every computer you have 
now or ever will haw. Ashton-Tates 
dBASE runs only on PCs. 

• Because ORACLE is a true dis- 
tributed DBMS that connects all 
your computers — PCs, miniccKn- 
puters and mainframes— into a 
single, unified computing and infor- 
mation resource dBASE supports 
only primitive PC networking. 

• Because Oracle has supported 
the industry standard SQL language 
since 1979. Ashton-Tate promises 
to put ^L into dBASE sometime 
in the indefinite future. 

• Because ORACLE takes advan- 
tage of modem 286/386 PCs by 
letting you build larger-than-640K 
PC aj^ications on MS/DOS that run 
unchanged cm OS/2. dBASE treats 
today's 286/386 PCs and PS/2s like 
the now obsolete, ori^nal PC. 

Don't go down in flames. Bail out 
from dBASE. Call 1-80(K)RACLE1 
and order your $199-PC copy of 
ORACLE* tod^. Or just ask and we'll 
send you information on ORACLE, 
the number one selling DBMS on 
minicomputers and mainframes. 

ORACLG* 

CSUMTIIlirn • PMITAMLin • CSMKTaum 

Call 1-800-0RACLE1, 
ext. 144 today. 


Dear Oracle, 

PC ORDER PROCESSING 

Oracle Corporation 

20 Davtf Drive ■ Belmont, CA 94002 

I want ORACLE to be THE LAST DBMS 
for my 286/386 PC. EnclMed is my 
□ Check or □ VISA □ MC □ AMEX 
credit card authorization lor S199 
(California residents add 7% sales tax). 

1 understand this copy is for PC develop- 
ment only. Offer valid only in the US 
and Canada. 



dBASE 

ORACLE 

SQL 

Promises, 
no dates 

BMDB2 

Compatible 

Ifainframes NoWay 

IBM M\« 
&VM/CMS 

Mbrls 

Nope 

DEC. HP. 

Sun. etc. 

pa 

All. 

PC Jr. loo 

286 & 386 

pa 

MS/DOS 

<640K 

pro^ams 

>640K 

programs 

OS/2 

suu 

waiting 

Shipping 

Multiuser 

PrUnkive 

Mainframe 

quality 

Networking PC Nets 
only 

PC, mini & 
Dainframe 

Fault 

Tolerant 

>bu must 
be kidding 

CPU&Disk 

Recovery 
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Pixie Amishes Claap , Iteariy 
Idmt-Pnmf Presentation Grt^ics 


HANDS ON 


BY BILL HOWARD 
Pixie may be the graphics 
equivalent of the studio apart- 
ment. Everything in this $195 
H'lm/oH's-based business graph- 
ics program from Zenographics 
lakes place in one room, or in 
this case, within a single screen. 
You enter data, create graphs, 
and change graph types without 
switching to separate Set Up a 
Graph, Enter Data, View Graph 
and Annotate Graph screens, so 
your graph is never out of sight. 


Pixie provides most of the 
graphics power you're likely to 
need. Thai's a polite way of say- 
ing Harvard Graphics, the de 
facto graphics standard, does a 
few more things users will need 
some of the time. Ashton-Taie’s 
new Draw Applause ($495) 
may be the closest competitor to 
Pixie in price and feature mix. 

The big difference between 
Pixie and most other products 
lies in Pixie's direct manipula- 
tion of the graph. To change a 
bar on a bar graph, you select 
the bar (click on it with your 
mouse) and pull the bar up or 
down. The value changes as the 
bar height changes. You then 
repeat the process with the re- 
maining bars. 


Pixie graphs are mostly 
composed of what Zenogra- 
phics calls “smart objects.” 
Pixie automatically increments 
axis labels if you provide a num- 
ber. day, month, quarter, or 
year as the starting point. If you 
replace the label on the first data 
point of the X-axis with “Jan,” 
Pixie replaces the following la- 
bels with “Feb.” “Mar,” and 
so on. Replace ”0” with 
“$50.00" at the bottom of the 
y'-axis, and Pixie switches to a 
currency format with $50. (X) as 
the starting point. 

To create a graph in Pixie, 


you start with an existing graph 
(Pixie provides a default graph 
with two data series containing 
four data points each) and re- 
place the data. Pixie uses the 
standard Windows menu/com- 
mand bar across the top of the 
screen and adds a dashboard 
(Pixie's term) on the left to ac- 
cess the eight most commonly 
used commands. The dashboard 
is always visible; you can't do a 
full-screen preview. 

To modify an object, you 
click on the object and then pick 
the appropriate modifying tool, 
for instance. Color, Font, or 
type/line Style. Examples: To 
create a third data series in a 
two-series chart, you'd point to 
the legend for the first or second 


data set and then click Dupe. To 
change the K-axis scale from 
five segments to four, select a Y- 
axis tick mark and click Erase. 

For complex charts. Pixie's 
way to adjust values may be 
slower than working through 
another program's data entry ta- 
ble. You could change the num- 
bers by typing in a dialog box 
that pops up when you choose a 
data point, but it's still bar-by- 
bar editing. More likely, if the 
chart is complex, you'll create 
the numbers in Lotus 1-2-3 and 
import either a worksheet or 
.PIC file. 

Pixie offers the usual graph 
types (bar, stacked bar, line, 
bar/line, pie, word, bullet, and 
table) in three orientations: ver- 
tical, horizontal, and elongated 
horizontal for slides. The famil- 
iar Windows toolbox lets you 
annotate any graph with boxes, 
arrows , text , and so on , and you 
can import clip art (some is pro- 
vided, more is available). 

There’s a 98-color palette 
(fine-tunablc to 16 million col- 
ors), plus five preset comple- 
mentary color schemes: stan- 
dard, spring, summer, autumn, 
and winter. You can specify a 
graduated tone background. 
Graduated tones look blotchy 
on-screen, great in a slide. 

Since Windows isn't strong 
on direct support for film re- 
corders (slide makers). Pixie al- 
lows you to save your file in the 
SCODL format used by Matrix 
recorders. 

The Pixie manual is first-rate 
if your taste runs to informal, 
chatty manuals. It's supple- 
mented by context-sensitive on- 
line help. 

Zenographics wants to put 
Pixie on end users’ desks as a 
gateway into its powerful, high- 
end MiragelAutumn graphics 
package ($1,195), which is 
popular with slide services and 
big corporate art departments. 
In Zenographics' world view, 
the PixielAutumnIMirage com- 
bo leaves scant maneuvering 
room for in-between programs 
like Harvard Graphics or Lo- 



|UH F A C T 
Bffig FILE 


Pixie 

Zenograf^s Inc. 

19752 Mac Arthur Blvd. 

Irvine. CA 92715-9976 
(714)851-6352 
Lbt Price: $195. Extra type- 
faces (Roman polygonal, Swiss 
bit m^, Swiss reverse). $95 to 
$295. Extra clip art symbols, 
$195. 

Requires: 512K RAM; Micro- 
sofi Windows, Version 2.0; 
g^^)hics card. Mouse and 
286/386 PC strongly recom- 
mended. 

In Short: (Theap, neariy idiot- 
proof Windows-based business 
gr^ihics with some drawing ca- 
pabilities. Not ctyy p rotected. 

CIRCLE 4» ON REAOSl SERVICE CARO 


tus’s Freelance Plus — an inter- 
esting, if somewhat dubious, 
proposition. 

Pixie does support work- 
group-oriented transfers among 
products using the emerging 
computer graphics metafile 
(.CGM) standard. Harvard, 
Freelance, 1-2-3 3.0, and 
PageMaker 3.0 support or will 
support CGM , and several word 
processors will shortly. (Lo- 
tus’s Manuscript does now.) 
Most slide services accept CGM 
files. 

Desktop publishers can 
switch to a black-and-white im- 
age without resetting each col- 
or, then clip the graph into 
PageMaker via the Windows 
clipboard or through CGM. 

Drawbacks? The first re- 
lease version of Pixie suffered 
from a handful of bugs and 
quirks more annoying than fa- 
tal. Most are fixed now. Be- 
cause it's a Windows product. 
Pixie shouldn’t be attempted on 
anything less than a quick AT, 
and you’ll need a mouse. You’ll 
wish Pixie offered horizontal 
bar charts and a sequencing 
mode for on-screen slide shows. 

Mostly, you'll be impressed 
by how much Pixie lets you do 
in a single room. Pixie worries 
about the form, leaving you free 
to concentrate on content. CS 
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First ''JCfe Made 
Forms Design Easy 



7 minutes with FormGen //. 


Created with FormGen // 
in Just 4 minutes. 


Completed in 23 minutes 
with FormGen II. 


Created with FormGen // 
in under 16 minutes. 


Then^ffe Made 
It Easy To Afford 

so^oo 


Computers run your business. 
But business runs on forms. 

And forms design on your PC 
just got easy. 

Because FormGen II is the 
quickest, slickest package available 
for creating your own professional- 
quality forms at a speed you won’t 
believe. 

FormGen II works with the 
equipment you have now. You don’t 
need to add a graphics card, or a 
color monitor, or a mouse. And it 
works perfectly from either floppy 
disks or a hard drive. 


FormGen II has it all. 

Automatic line drawing. One- 
stroke text centering. Automatic 
bordering. Shading. Full control of 
font selection. Block move and 
copy. Import/Export capability. 
Text windows. And a lot more. 

Everything you need to create 
perfect forms with virtually any 
printer — dot-matrix or laser — and 
any PC. It even includes detailed 
templates for 25 business forms. 

Now for the good part. 

FormGen II is the answer for 
everyone’s forms generation needs. 


So we’ve priced it low enough to 
meet everyone’s budget. 

S99.00. Complete. For the 
only software package available 
that gives you forms without fuss. 

To order, call toll-free today 
and use your credit card. 

1 - 800 - 268-1121 

Ext. 266 


Mliil 

Forms Without Fuss, 


CIRCLE 332 ON READER SERVICE CARD 


For Technical Support and Dealer lfH|uiri«. call (4 16> 857-0022 FORMtiEN II. >99.00 plus 1.4.50 shipped TPS. >99.00 plus >l5.(K>fiir oYcrnifthi delivery 



Model 340 

Mini Data Cartridg. 

prH Mtrroot 


Preserve the fruits 
of your labor. 


You have valuable information on your computer system 
that demands protection-client lists, sales records, inven- 
tory lists, legal contracts, financial records. 

Archive Tonr Data. 

Preserve your vital data by creating your ow/n personal 
archive. The Archive tape backup system is your solution. 

The Archive Streaming 
Tape Solution. 

Archive streaming tape systems 
are easy to add-on and are fully com- 
patible with your IBM PC, XT, AT and 
compatibles. And all models of the 
IBM PS/2 family. Both 31/2 and 
5*/4-inch form factor products can 
be installed directly in your computer 
cabinet. Or simply connect our 


free-standing, self-contained extemai unit. 

Softvrare Completes the Solution! 

Archive can presen/e 10, 20. 40 MB and more of your 
data in minutes. Thanks to Archive’s own menu driven, 
auto-prompting QlCstream software. 

And with over 1 million drives shipped, our leadership 
position is unequaled in the industry. 
Archive provides you with the lowest 
cost-most reliable-advanced tech- 
nological products on the market 
today! 

Preserve the fruits of your labor. 
Call now; 1-800-2374929 for the 
Archive dealer nearest you. And 
tell them you want the Archive 
Streaming Tape Solutioa 

CIRCLE 527 ON READER SERVICE CARD 



C19e8AretwieCon>cnl«ft BsdarrartflfArehwCotpoiUwi QICarBungittadenB*of*nJu«C(yp(yitw IBMsndIBM ^Bonal8»a«m/2»fet»mef na n6oflntw nU i» 
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NKWON THKMARKKT 


by Michael W. Muchmore 


Tapestry II Networking 
Software Supports 
NetBIOS, SMB, OS/2 

Torus Systems has launched 
Tapestry U , networking soft- 
ware for large single- or multi- 
ple-site LANs. 

Primar>' features in Tapestry 
// arc '“Domain Management.’* 
which allow for management of 
Iwal or remote logical groups of 
PCs. and an icon-based user in- 
terface. 

Tapestry // provides elec- 
tronic mail, printer sharing, file 
management, a telephone direc- 
tory, and .security. There is also 
a time management system that 
allows you to schedule meetings 
based on individual users' 
schedules. 

Domain parameters and ac- 
cess privileges can be managed 
from any F*C in the network. 

The software will conform 
to industry-standard NetBIOS 
and SMB (Server Message 


Block) protocols. It will support 
OS/2 running on both servers 
and woricstations and both DOS 
and OS/2 on the same network. 
Microsoft has agreed to let To- 
rus use LAN Manager technol- 
ogy for OS/2 nodes. 

Tapestry 11 supports inter- 
networking through an X.25 
bridge or digital leased lines. 
Remote access is possible: the 
network PC does the process- 
ing, sending only screen infor- 
mation over the telephone lines . 
List Price; Tapestry H. Domain 
Manager Pack, $695: single-station 
extension. $395: five stations. 
$1,750: 20 stations. $5.995: 50 
stations. S 1 2.5(X). Requires: 5 1 2K 
RAM (640K for servers), hard disk 
drive for servers. NetBIOS LAN 
hardware. DOS 3.3 or later. Not 
copy protected. Torus Systems 
Inc.. 240 ‘B* Twin Dolphin Dr.. 
RcdwtxxJ City. CA 94065: (415) 
.594-93.16.(212)391-4499. 
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80286 Machines Get a Speed Boost to 
20 MHz with PCs from Astrid and Vector 


[ Two new 80286-based PCs 
Sport 16-bit processors from 
, Harris Corp. that run at 20-MHz 
^ clock .speeds. 

Vector claims its Excalibur 
286 system outperforms 20- 
MHz 386 systems because of 
the 386’s access checking over- 
head. The Vector Excalibur is 
further optimized by use of 
paged-modc memory interleav- 
ing. and by copying ROM and 
video BIOS into RAM. 

Astrid Computers is un- 
veiling the Astrid 286/20. 
which will be available in verti- 
cal floor-standing and desktop 
I models. 

Both the Excalibur and As- 
trid units feature hard disk con- 
trollers with 1-to-l interleaving. 
The new machines from Astrid 
and Vector come standard with 
5I2K RAM expandable to 4MB 
on the motherboard. The sys- 
I terns both support LIM 4.0 ex- 
I panded memory. 

I The base configurations 
i contain a 1 .2MB SlA-inch flop- 


py disk drive, eight expansion 
slots (six 16-bit. (wo 8-bit), two 
serial ports, and one parallel 
port. 

The Excalibur includes an 
EGA adapter, but no monitor. 
Astrid offers six configurations, 
from a mixlel with no adapter to 
a VGA system. 

Vector is selling 20-. 40-, 
and 65MB hard disk configura- 
tions, while Astrid has 70MB 
half-height and 150- and 
320MB full-height options. 

List Price: Vector Excalibur 286. 
basic system, $1,495. Vector 
Computer Corp. . 7 Vernon St. . 
Norwtxxi. MA 02062: (617) 769- 
5318. 
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List Price: Astrid 286/20, from 
$1 .595 for basic system to $6. 195 
for 19-Inch color EGA system. 
Astrid Computers. 372 Turquoise 
St.. Milpitas. CA 95035: (800) 
328-8286. (408)942-0696. 
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Video Seven introduces Video Random 
Access Memory in V-RAM VGA Adapter 


In order to make a VGA adapter 
I that runs fasterthan IB.M'sown, 

! Video Seven, of l'renx>nl. Cali- 
I lornia. replaced DRAM — de- 
I signed as system mem- 
1 ory — with VR.AM. which was 
designed specifically as video 
memor\ . The board runs with 
zero wait states and can shoot 
out dots at a 65-MHz cl(Kk rate. 

Video Sesen says the $799 
V-KAM VGA is compatible 
j with IBM's VGA adapter for 
I the AT. Video .Seven has incor- 
I porated the undocumented 
I high-bandwidlh mono mode 
! and two und«Kumented regis- 
ters used in IBM adapters. It of- 


fers resolutions from 640 by 400 
to 1.028 by 768. with 4 to 256 
colors depending on the amount 
of VR.AM you install. 

Video Seven has added 
FastWrite. a caching mecha- 
nism. and drivers for Microsaft 
Windows. Win(iawsiSH6. Autr>- 
CAl). and AulaShaile to V- 
RAM VGA. 

last Price: V RAM V(jA. $799. 
Requires: IBM K' AT or 
compatible. Video Seven Inc.. 
46335 Landing Pkwy .. Fremont. 
CA94538;(4I5)6.56-78<K). 
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Miniscribe Half -Height 
22-ms. Hard Oisk Drive 
Stores Over TOMB 

Miniscribe Corp. of Long- 
mont. Colo, has announced a 
half-height 5'/4-inch hard disk 


The Ministribe 
Mftlel has 
7IJMR of for- 
matted mass 
storuKe and an 
average aecess 
lime of 22 milli- 
seconds. 


drive that supplies 71.3MB of 
formatted mass storage, with an 
average access time of 22 milli- 
seconds. 

The 3.2-pound Miniscribe 
Model 3085 features a rotary 
voice coil with closed loop ser- 
vo positioning and contains four 
disks with seven read/write 


Li.sl Price: Miniscribc Model 
3085, call company. Requires: ST- 
412 interface, one half-height drive 
bay. MiniscribeCorp., 1861 
Lcfthand Circle. Longmont. CO 
8050 1 -6798 : ( 303 ) 65 1 -6(XX). 
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heads. It is rated for 35.000 
hours of service. Its average 
power use measures 13.5 watts, 
and noise level is 40 decibels. 
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RamQuest Extra: First 
RAM Board for KI2 
Models SO, 60, and 80 

Orchid Technology's Ram- 
Quesl Extra is the first memory 
board that provides up to 8MB 
RAM on IBM PS/2 Models 50. 
60, and 80. The board also fur- 
nishes two serial ports. 

Orchid says that RamQuest 
Extra and another new board. 


the RamQuest II, which pro- 
vides up to 2MB for Models SO 
and 60 only, are guaranteed to 
support LIM expanded memory 
and OS/2. Full OS/2 support is 
possible because of Ram- 
Quest’s use of IBM’s TRAM 
specification, and because Or- 
chid doesn’t alter the IBM refer- 
ence disk during installation. 

The boards' installation soft- 
ware requires only four key- 
strokes. 


Orchi<rstS99to$fJ99 
RamQuesi Exira is the first rtifmory 
expansion btHtrU for PS/2 Models 50. 60. and HO. 
TRAM technology means it will bool OSH . 


emulation software. The driver 
supports VGA and earlier 
graphics modes. 

List Price: Microspeed PDA. $69. 
Requires: Serial pointing device, 
one-lhird-length adapter slot. 
Microspeed Inc.. 5307 Randall PI.. 
Fremont. CA 94538; (800) 232- 
7888. 
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Citizen America Puts 
Controllers on System 
Board in AT Machine 

Citizen America Corp. — a 
subsidiary of the watch com- 
pany — has been known for 
printers, LCDs, and disk drives. 
Its first complete system is a 
12.5-MHz AT compatible 
called the Citizen Mate/ 1 2. 

The Citizen Mate/ 1 2 comes 
with 1MB RAM on the mother- 
board. upgradable to 4MB of 
EMS-compatible memory. 

Each configuration includes 
a 1 .2MB floppy disk drive, four 
expansion slots, two serial 
ports, one parallel port, and one 
mouse port. Circuitry for these 
interfaces, a floppy/hard disk 
controller, and the optional vid- 
eo interfaces are on the mother- 
board. 

The machines take up 17.1 
by 16.5 inches of desk area and 
come with the latest versions of 
DOS andGW-BASIC. 

List Price: Citizen Mate/ 1 2. basic 
version. $2,149; Basic Plus (with 
video interface), $2,299; Deluxe 
(with video interface and 40MB 
hard disk). $3,279. Citizen 
America Corp. , 2425 Colorado 
A ve . , #300. Santa Monica . CA 
90404; (2 13) 453-0614. 
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List Price: RamQuesi Extra, with 
IMB. $1,199; with512K. $899; 
with no memory installed. $599; 
RamQuest 11, with IMB. $849. 
Requires: RamQuest Extra: IBM 
PS/2 M(Klel50,60.or80. 
RamQuest II: IBM PS/2 Model 50 
or 60. Orchid Technology. 45365 
Northport Loop West. Fremont. 
CA 94538; (4 1 5) 683-0300. (800) 
654-3014 
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PDA from Microspeed 
Turns a Serial Device 
Into Its Bus Version 

PDA (Pointing Device Adapter) 
is the first add-in card that con- 
verts serial pointing devices like 
mice, trackballs, and tablets 
into bus versions, according to 
its maker. Microspeed. 

The $69. one-third-size 
adapter board gives bus I/O to 
Logitech. Microsoft, and 
Mouse Systems mice. Summa- 
graphics and CalComp support 
is on the way. 

Microspeed includes its 
MAP driver for ballistic gain 
control, a Windows driver, an 
AutoCAD driver, and keyboard 


Microspeed" s $69 PDA converts any se- 
rial input device to its bus equivalent. Mi- 
crospeed includes drivers for Windows 
applications and AutoCAD. 


Tandy Unveils Micro Channel 
Compatible: the 20-MHz 5000 MC 


has fired its 
first shot in the 
Micro Channel clone wars. The 
Tandy 5000 MC not only emu- 
lates the IBM Micro Channel ar- 
chitecture, but also stakes out 
Tandy’s position in the market 
for ultra-high-performance 
80386 micros. 

The $4,999 desktop ma- 
chine runs at 20 MHz and uses 
Intel’s 80385 cache memory 
controller. The cache is 32K of 
static RAM and effectively 
gives the system zero-wait-state 
operation, Tandy says. 

The Tandy 5000 MC sup- 
ports up to 16MB RAM; 2MB 
RAM is standard on the mother- 
board, and two proprietary 
memory expansion slots accom- 
modate additional memory. A 
socket for an 80387 numeric co- 


processor is included. 

Hard disk controller options 
include ST-506. ESDI, and 
SCSI boards. The ST-506 fea- 
tures full-track buffering, a 
read-uheud cache, one-to-one 
interleave, and a data burst 
transfer rate of4MB per second. 

VGA graphics are built into 
the motherboard. According to 
Tandy, one of the MCA<om- 
puiihle expansion slots has the 
video extension features to sup- 
port future VGA enhancements. 

The Tandy 5000 MC is 
available with an 84MB drive 
with 1 5-miilisecond access time 
($6,999) or a 40MB, 1 8-ms. 
drive system ($6,499). A 3'/6- 
inch fioppy disk drive is stan- 
dard. and there is room for three 
additional half-height drives. 

The 50(X) MC has five Micro 
Channel-compatible expansion 
slots in addition to the two pro- 
prietary memory slots. A 101- 
key keyboard, key ItK'k. and se- 
rial. parallel, and mouse ports 
are also provided. 

List Price: Tandy 5(KX) MC. 
$4,999; with 40MB hard disk drive. 
$6,499; with 84MB hard disk drive. 
$6,999. TandyCorp.. l7(X)Onc 
Tandy Center. Fort Worth. TX 
76I02;(817) .390-2197. 


Tandy's 5000 MC does 
what an IHM PS/2 Mode! HO 
does: It runs at20MH: and 
u.tes a Micro Chan- 
nei-workahke bus. 
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LANorsub'LAN? 


You Need a sub-LAN for: 

□ The best in printer sharing/ 
managennent, especially for 
laser printers 

□ Good peripheral sharing for 
expensive high speed modems, 
hard disks, and tape backup 

□ Affordable error-free file 
sharing/transfer for 
departmental connectivity 

□ Gateways to minis and 
mainframes 

□ Autoinstall and BigPop 
for fast installation 
and easy pop-up 
operations 

□ Affordable, familiar, 
reliable RS-232 
technology 
that works 
with any 
vendor's 
equipment 


Adopt a multilevel strategy and get the 
best of both worlds. Call; 1-800-243-2333; 
in California, 1-800-247-2006. 

Ask for our booklet, "Networking and 
Printer Sharing; An introduction!’'^ 
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You Need a Full LAN for: 

□ Common local database 
instead of mainframe 
database 

□ Application software 
sharing 

□ Multiple concurrent 
users 

□ Simple/minimal 
peripheral 
sharing 



-IMetCommander 


Pr i nt Pirector 


Digital Products, Inc., 108 Water Street, Watertown, MA 02172 (617) 924-1680 FAX: (617) 924-7814 
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II \M)S ON 


BY NEIL J. RUBENKING 

Time Line. Version 3.0. from 
Symanlcc Corp.. is easier than 
ever (o learn and use. and it of- 
fers enhanced performance and 
new features. The improved tu- 
torial. context-sensitive help, 
and new outline-based schedul- 
ing style will get a tyro started in 
project management. Those 
who already know the subject 
will appreciate the improved 
Network View (PERT chart), 
effort-driven scheduling, cost 
tracking, and other new fea- 
tures. You do pay for the en- 
hancements — Version 3.0 re- 
quires 640K RAM. while the 
previous version needed only 
256K. 

As with the previous ver- 
sion. the Gantt chart is the main 
view of a Time Line schedule. 
With 3.0. the Gantt chart in- 
cludes an outlincr. Tasks in 
higher outline levels automati- 
cally become summaries for 
their subtusks. Can't see all 
your tasks on the screen? Close 
up the outline and look only at 
summaries. The Gantt view is 
customizable, too. It will dis- 
play your choice of up to 16 op- 
tions from a set of 6() in the se- 
quence that you choose. Or you 
can select a predeHned layout, 
such as the "Brainstorm" lay- 
out that shows only the task 


names and notes. 

Effort-driven scheduling is a 
handy new feature. Now. rather 
than saying a task takes 2 
weeks, you can say it takes KO 
man-hours. 

As you assign resources. 
Time Line adjusts the duration. 
If you're running behind sched- 
ule. you can see immediately 
what would happen if you as- 
signed two more people to the 
task. 

Time Line's Network View 
(PERT chart) has been its weak- 
ness. It was inflexible and diffi- 
cult to read. In 3.0. the im- 
proved Network View reflects 
the outline structure. Summary 
tasks appear as boxes around 
their subtasks. You can now' 


open and close outline levels, 
edit tasks directly from the Net- 
work View, and change the dis- 
play layout. Of course, the nest- 
ed boxes take more space on the 
screen. You may choose to al- 
ternate between two layouts, 
one giving a wide view of the 
whole project, the other a de- 
tailed kx)k at one section. 

With Version 3.0. you can 
now track actual expenditures 
of work and costs, along with 
the work achieved. To compare 
the real situation with the origi- 
nal plan, display the current 
schedule along with a baseline. 

The 64()K RAM require- 
ment nreans you probably won't 
have space for your favorite 
RAM-resident notepad, but 


don’t worry. Time Line pro- 
vides that facility itself. Every 
note field can hold up to five 
screens of text, and the notepad 
can read and write external 
files. There's also a Journal for 
the entire schedule, automati- 
cally kept in outline form. 

In our last analysis of project 
managers, we made Time Line 
an Editor's Choice. Its combi- 
nation of power and case of use 
won it that title. Version 3.0 is 
better in every way. S'; 



Time IJne, \'ersion 3.0 
Symanlcc Corp, 

I020I Torre Ave. 

Cupertino, C.A 95014 
(40K) 253-96(H) 

List Price: $595; upgrade pnee 
from Version 2.0 is $99 unlit 
May3l.$195 after. 

Requires: 640K RAM; hard 
disk with 2MB free; IBM K'. 
XT.AT.orPS<2.IX)S2.0or 
later Will use EMS/HEMS if 
available. Not copy protected. 
In Short: An impressive up- 
grade of what was already the 
best low-end project manager 
available 
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Dac~Easjf Light: Accounting Without Tears 


II \M)S ON 


BY JONATHAN MATZKIN 
Dac'Easy is a well-known, pop- 
ular accounting package, but I 
doubted that the "lite" version 
could be of use to someone as 
.squeamish about keeping track 
as I am. 

I was wrong. Dac-Easy 
Light, from Dac Software, is an 
extremely easy-to-use account- 
ing system for personal and 
small-business use. Light's 
menu-driven operation shields 
you from the mechanics of ac- 


counting while maintaining 
necessary records. You can 
track multiple bank accounts, 
credit cards, and invoices with- 
out ever looking at an account- 
ing form. 

When installing the pack- 
age, you specify whether your 
records arc for home or business 
accounting, and Light generates 
the necessary files. These files 
differ slightly, but the user's in- 
teraction with the software 
changes little. 

From then on. everything 
proceeds more simply than any 
Accounting lA student could 


ever imagine. If. for instance, 
you want to enter a check, the 
program pops up an image of a 
check, and you fill in the blanks. 

Light's main menu has an 
option labeled "accounting" 
for those who care to rush in 
where nonaccountants fear to 
tread. You can see the general 
ledger transactions that the pro- 
gram maintains, make debit and 
credit entries, and edit your 
Chart of Accounts. 

Dac sells a complete line of 
checks, invoices, and other 
forms to be used with Dac-Easy 
Light and your printer. ik^ 


rilp F A C T 
Ak F I L E 


l)aC‘Easy iJghi 
Dac Software Inc 
4801 Spring Valley Rd . 

Bldg 1101) 

Dallas. TX 75244 
(2I4)458-(K).'i8 
I.ist Price: $69.95 
Requires: 256K RAM. one 
floppy disk diive. DOS 2.0 w 
later. 

In Short: An accounting pack- 
age for nonaccountaniN. Not 
copy protected. 
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“Within a few days, 
SideKick Plus became even more 
indispensable than SideKick ” 

rti/*!' Dlmmtfiin 23onanna/ li/nr«//V 


Dick Pcunialn, Personal Computer World 





3'V and 5V/ disks included. 
Hard disk required. 


"The File Manager . . . performs a similar 
funaion to standalone utilities like Xtree. 
Quick DOS. or the Norton Commander, 
and shares features with all of them." 


The Time Planner Hugely enhanced 

"The Time Planner has advanced even further 
than the Phonebook ... it has been designed 
with networking in mind." 


Plus a lot more 


For the dealer nearest you or 
a brochure, call (800) 543-7543 


Intelligence and elegance of design 

"I discovered that Uie same intelligence and 
elegance of design that initially attracted me are 
still there, and certain new features like the custom- 
izable menu system represent a real breakthrough 
in user interface design." 


Sophisticated memory management 

"Memory management in SideKick Plus Is so 
sophisticated that it almost amounts to an alternative 
operating system ... The amount of memory tied 
up is tiny (less in fact than old SideKick!) ..." 


The Phonebook: Fully-featured 
communications 


"The Phonebook has come a long 
way ... For one thing, it has acquired 
a fully featured communications package 
which can work in the background: you can 
upload and download Hies while continuing 
to work on your PC ... The Script language 
is one of the best I have seen." 


The Notepad: Power for serious writing 

"The Notepad is as powerful as many word 
processors ... I would happily use it for serious 
writing." "Up to nine notepads can be opened 
simultaneously with SideKick Plus." 


Outlook: The best outline processor 

"Outlook is ... the best outline pro- 
cessor I’ve Uied. comfortably beating 
ThinkTank. PC-Outline. and Ready! in 
elegance and ease of use." 


The File Manager. Competing 
with the stan^nes 


"The enhanced cut-and-paste functions are perhaps 
the most attractive feature of SideKick Plus . . . litj has 
a powerful, consistent ability to cut-and-paste from any 
application to any other." 

"The calculator is no longer one, but four calculators: 
you can switch the type to Business. Scientific. 
Programmer, or Formula." 


Positively addicting! 

"In my view, the individual applications in 
SideKick Plus are of such a standard that I 
would be hard put to better them with a 
collection of standalone applications 
... I remain an addict." 


Here’s what Personal Computer World 
had to say about SideKick* Plus: 

"When the news of SideKick Plus arrived. 

I made up a shopping list of the improvements 
I would like to see . . . Borland has provided 
all these things and much, much more." 


Excerpts from Dick Fountain's review of 
SideKick Plus in Personal Computer World, 
March 1988. 


If you have the Intel* Above'Board you 
can load the SideKick Plus desk accessories 
into expanded or extended memory and leave 
most of your conventional memory to run 
your other applications. 

Ask your dealer about 
Borland's special offer 
for SideKick owners. ^ 


GD-Day Money- 
Back Guarantee* 


art- KICK I**' 
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Des'^CAD 3-D Offers True 3-D 
Draftmg amfShadmg for $300 


HANDS ON 


BY MITT JONES 
Desi^nCAD 3-D, the latest fea- 
ture-packed. low-cost CADD 
package from American Small 
Business Computers, delivers 
more bang per buck than any of 
its low-cost competitors and 
threatens programs costing ten 
times as much. 


For $299.95, DesifinCAD 
gives you true 3-D drawing and 
powerful features like layered 
drawings, shading, dimension- 
ing. and all the plotter and print- 
er support you could want. 

If you’re Ux)king for the fea- 
tures you’ll need to do .serious 
drafting work, however, you 
may be somewhat disappointed. 
Until the next release. Desifin- 
CAD 3-D lacks a fillet function, 
parallel line commands, varied 
line lhicknes.scs. and traditional 
fill patterns — features some 
professionals will refuse to live 
without. 

In the meantime, Desifin- 
CAD presents itself as an excel- 
lent tool for visualization and 
for creating high-quality 3-D 
output — the traditional role of 
3-D packages for the PC. 

DesifinCAD 3-D builds on 
the same AuutCAD-Vikc inter- 
face and feel of its two-dimen- 


sional sibling. DesifinCAD 2-D. 
A multilevel menu trails down 
the right edge of the screen and a 
command line rests at the bot- 
tom. The similarities will be 
comforting k)r AutoCAD and 
DesignCAD 2-D users alike. 

As anybody who has used a 
3-D package can attest, howev- 
er, simulating three dimensions 
on a two-dimensional .screen 
lends to be anything but com- 


forting. Using a typical isomet- 
ric view — you'll want to view 
your creation with a 3-D per- 
spective as you draw it — the 
cursor never seems to be quite 
where you think it is. 

DesifinCAD 3-D handies the 
problem by .stacking miniature 
front, top, and side views to the 
left of the larger, primary view. 
The secondary views include 
surprising detail and do an ex- 
cellent job of pinpointing the 
cursor position without hogging 
the screen. 

DesifinCAD gives you sev- 
eral ways to create three-dimen- 
sional objects. You can create 
two-dimensional entities—or 
predefined forms — in any plane 
and project them outward, or 
you can choose one of a handful 
of three-dimensional entities. In 
addition to a nice assortment of 
2-D entities — including arcs, 
arrows, circles, curves. lines. 


rectangles, polygons, and poly- 
lines — you’ll find commands to 
create boxes, cones, cylinders, 
hemispheres, and spheres. 

For those shapes that don't 
come in a can, you’ve got a se- 
lection of commands to create 
your own. For example, the 
well-thought-out tutorial walks 
you through creation of a goblet 
by connecting line segments in 
one plane, defining the shape as 
a block, and then sweeping the 
shape through 360 degrees. You 
could then define the finished 
goblet as a block and copy it to a 
file, change its color, rotate it, 
and so on. 

The program draws even its 
canned entities as wire-frame 
objects, so screen redraws take 
relatively little time. Still, 
you'll want to u.se a math co- 
proces.sor to speed redraws; the 
Shade command, which gives 
the drawing a modeled appear- 
ance and proves absolutely irre- 
sistible to use. can keep your 
system busy for minutes. 

DesignCAD's layering abili- 
ty is one of its most powerful 
features. You can create draw- 
ings with as many as 21 separate 
layers. This allows a floor plan 
to be created with different lev- 
els devoted to different aspects 
of the building design. Each 
layer can be di.splaycd, plotted, 
or exported individually or 
along with other layers. An op- 
tion you set determines whether 
certain editing commands affect 
objects in all active layers or 
only the current layer. 

Other notable features in- 
clude macro capability; bill of 
materials generation; 1 6 fonts of 
sizable text; six styles of dimen- 
sioning. with leader lines; point 
specification in absolute or rela- 
tive rectangular coordinates or 
relative polar coordinates; a 
snap grid, though no grid ap- 
pears on the screen; and various 
snap commands to help position 
the cursor at precise locations 
on cither objects or planes. 

DesignCAD 3-D supports 
about 80 plotters and 200 print- 
ers. Import/export capability in- 




cludes conversions to and from 
HPCL. IGES. and AutoCAD 
DXF formats. You can also 
translate to GEM and PostScript 
file formats. 

DesignCAD is somewhat 
difficult to learn, though no 
more so than AutoCAD. That’s 
partially because its drawing 
flexibility forces you to think in 
three-dimensional terms, but 
also because the documentation 
tends to skimp on explanation. 
The rather arcane command ab- 
breviations are also difficult to 
remember, an annoyance that 
tends to keep the reference man- 
ual in your lap. 

AutoCAD remains the de 
facto CADD standard of the PC 
industry and. especially consid- 
ering its programming lan- 
guage, offers more features and 
far more flexibility for general 
use than DesignCAD can cur- 
rently claim. 

For a low-cost, self-con- 
tained 3-D package, however, 
DesignCAD's range of features 
steals the show. The package 
offers more-than-adequate fea- 
tures for a wide range of profes- 
sionals and hobbyists alike. The 
next relea.se. slated for late sum- 
mer, will add mass and volume 
calculations, fillet and parallel 
line commands, and a BASIC- 
like programming language. []i^ 


F A C T 
FILE 


DesignCAD 3-D 
American Small Business 
Computers Inc. 

327 S. Mill St. 

Pryor. OK 74361 
(918) 825-4844 
Usl Price: $299.95 
Requires: 512K RAM (640K 
recommended — also supports 
expanded memory), two disk 
drives (hard di^ recommend- 
ed), graphics display. DOS 2.0 
or later. 8087/ 80287 math co- 
processor recommended. 

In Short: A full-featured 3-D 
drawing package that competes 
seriously with programs three 
times its price. Not copy pro- 
tected. 
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“Behind the beauty of the 
Turbo C environment 
stands the brawn of 
a full-fledged compiler” 

Many Franz, PC Tech Journal 



« Taking compilers and pro- 
gram development tools into the 
next generation is Borland 
International's Turbo C, a 
$99.95 package that will stun 
you with in-RAM compilations 
that operate at warp speed. 

... a 21st century compiler at a 
preinflation 1967 price. Is it any 
wonder that Turbo C was 
included in the Best of 1987? 

Richard Hale Shaw, PC Magazine 

Turbo C represents an all-new 
price-performance level— one 
that will be hard to match, much 
less beat. 

Stephen Randy Davis, PC Magazine 

Turbo C showed excellent 
compiler speeds, good overall 
benchmark scores, and extraor- 
dinary floating-point performance. 

Scott Robert Ijadd. Micro Cornucopia 


Our new Turbo C 1.5 Is a 
technological tour de force 
At Borland we believe the slow 
way is no way. so Turbo C* is a 
racer. And as well as while-knuckle 
speed. Turbo C also gives you 
spectacular graphics. 


lUalmm tftlm nftkimnMt: Fw mt «M PS/?* m f« IBM* laMr gi ptr . 
ww cofiTum ar<0 m I00\ convil««s PC-DOS (MS-DOS*) ?0 or Wo WK 
‘Aitaort DioitMe ctulnr ol Gcngrapton* Corpor#ion 
“CuSonw itfstmn i M n«i ovcen. t mKn 60 ttrs ol owclOK tu sxtfua 
toes not portonr ti KcwOvce lu Mm. ut ow oisioine' sarwce oapintnM. 
M a* an* i rdund 
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Some of the reasons why the 

critics are so enthusiastic 

about Turbo C 1.5 

Turbo C now includes; 

• A professional-quality graphics 
library of over 70 functions 

• A librarian that allows you to 
build your own object module 
libraries 

• Context-sensitive help for the 
language and the library routines 

• Text/video functions, 
including windows 

• 43- and 50-line mode support 

• VGA. CGA, EGA, Hercules, and 
IBM 8514 support 

• File search utility (GREP) 

• Sample graphics applications 

• More than 100 new functions 


The professional optimizing 
compiler for less than $100.00 

For professional-quality C at a 
sane price, nothing comes close to 
Turbo C. It’s super-fast and super- 
graphic. (We used it ourselves to 
write Eureka:' The Solver and to 
develop the presentation-quality 
graphics in Quattro.' our new and 
highly successful professional 
spreadsheet.) No one can deliver 
technical superiority like Borland. 

60-Day Money-back Guarantee** 
For the dealer nearest you. 

Call (800) 543-7543 
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If we don’t have a Computer to suit your needs, you probably won’t find it 
anywhere. 


Model 

386*2 16MHz 

$ 1,795 

True 32 bit Memory and Intel 

32 bit tested 80386. Compare 

this with the compelilion. 


• 80386 Running at 16MHz and I 
0 Wait Slate. 

• 1MB of 32 Bit Ram. 

• 101 Enhanced Keyboard. 

• Western Digital 2P-2H 
Controller. 

• 1.2M6 Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

• 200 Watt Power Supply. 

• Socket for 80387 
Coprocessor. 

• 1 • 32 Bit Slot. 


Model 

386-6 20MHz 


Truly one of the fastest 386 
computers on the market. Even 
faster than the Compaq 386/20. 

Includes high speed SCSI 
Interface on the motherboard. 


Model 
386-4 16MHz 

$2,195 

Compaq compatible, 
accepts Comoao 32 Bit 

Cards. 


• 80386 Running at 16MHz and 
0 Wait Siaia 

• Speed Selectable (or 
4 77r6/8/t6MH2 

• 1M8 Static Column Ram. 

• 101 Enhanced Keyboard. 

• Western Digital 2f-2H Controller. 

• 1.2MB Flippy Disk Drive. 

• AT and OS/2 Compatibility. 

• 200 Watt Power Supply. 

• 80287 or 80387 Coprocessor 

• 1 - 32 Bit Slot 

20MHz Model 386-5 
with Intel 20MHz B0386 

$2,795 


Model 
386-8 20MHz 

$2,195 

One of the lowest priced 

20MHz models available 


• 60386 Running al 20MHz and 
0 Wail State 

• Speed Selectable for 8/l6/20MHz 

• 1MB of 0 Wail State Ram 

• 101 Enhanced Keyboard 

• Western Digital 2F-2H Controller 

• 1 2MB Fl^py Disk Drive 

• AT and OS/2 Compaiibilrty 

• 200 Watt Power Supply. 

• 60287 or 60387 Coprocessor. 

• 1 • 32 Bit Sloi 


ng a 

t Ra 


> 1MB of 32 Bit R am. 

» Up to 16MB of Memory on the Motherboard without | 
using a single Slot. 

* Accepts 60387 Running at 20MHz. 

» Accepts Wytek 20MHz Chip set. 

» 101 Enhanced Keyboard. 

» Western Digital Dual Floppy and Dual Hard Disk 
Controller. 

» 1.2MB Floppy Disk Drive. 

» AT and 0^2 Compatibility. 

» 200 Watt Power Supply. 

» Tower Cases Available. 


Model 

286-1 12MHz 

$1,095 

~ Nearly as fast as many 

386 computers. 


• 80266 Running ai 12MHz and 
0 Wait State. 

• Speed Selectable lor 6/i2MHz 

• 512K of SONS Ram 

• Up 10 1MB on the Motherboard 

• 101 Enhanced Keyboard 

• Western Digital 2F-2H Controller. 

• 1 2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility 

• 200 Watt Power Supply 

• Socket for 60287 Coproce^r 


Model 

386-7 24MHz 

$2,795 


• 80386 Running at 20/24MHz 
and 0 Wait State 

• 1MB of 0 Wait State Ram 

• Up to 16M8 available 

• 101 Enhanced Kmboard 

• Western bigital 2F-2H 
Controller 

• 12MB Floppy Disk Drive 

• AT and OS/2 Compatibility. 

• 200 Watt Power Supply. 

• 2 - 32 Bit Slots 

• 1 Parallel and 2 Serial ports. 


tpield 
iomputer 
"^^ystems 


386 and 286 Portables 
with Gas Plasma screen 
in 640 by 400 resolution. 
Call for pricing on both 
386 and 286 models. 


DEALERS 
I Competitive Motherboard Pricing 
24MHZ-386 20MHZ-386 16MHZ-386 

81.695 81.395 81.125 

All prices lor quantity 10 and include 1MB of RAM. 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always in stock. 
Call for pricing. 


800 - 338-2446 


>n N j. Call 
(201)-891-3002 


Custom designs to meet vour specific 

requirements. 

All hardware has a 30 day money back guarantee and a 1 year warranty on 
parts and labor. All computer systems are assembled in the USA. burned in. 
and fully tested before being shipped 

Master Card, Visa. American Express, and COD’s accepted. Leasing available 
with one dollar or 10% buy out at lha customer's option. 

All prices subject to change without notice. AT. XT. PS/2, and Micro Channel 
are trademarks of Iniemalional Business Machines Corp OS/2 Is a trademark 
of Microsoft Corp. Compaq « a trademark of Compaq Corp 
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by Jonathan Matzkin 


ProfestlamI 
Write men 
Mon File 
Femettaed 
FootSapport 


Professional Write^ Version 2.0. from Soft- 
ware Publishing Corp. , reads and writes files in 
several word processor formats, including 
WordPerfect and Microsoft Word. Version 2.0 



With Version J.On/’Pmfcs&itiMl Wiilc. users can ctmverf 
file formats by simply sa\ing a file to one of the fitrmats that 
the H orJ processor application supports 


also supports a variety of fonts. The fonts arc 
preset, so no user installation is required. En- 
hanced table editing and direct I '2-3 worksheet 
importation are also new to Version 2.0. Soft- 
ware Publishing Corp.. Mountain View. 
Calif.;(4l5)%2.8910. 


TImeUeeSJI 
Adds pm 
Cfarteod 
Eiteesire 
Oattleteg 


Symantec Corp. has redesigned Time Line 
around an advanced outlining feature. Version 
3.0 of the project manager also offers a new 
PERT chart view of task dependencies. Time 
Line exploits EMS memory and manages up to 
1 .600 tasks. The package sells for $595. Regis- 
tered users of Version 2.0. which remains 
available, can upgrade for $195. Symantec 
Corp.. Cupertino. Calif.; (4 15) 964-4440. 


Mm orfM a t9 

Supports 

mulUpIo 

Dotabms, 

Hfportoxt 


MemoryMate. the $69 frcc-form information 
manager from Broderbund Software, now sup- 
ports multiple databases and creates hypertext 
links among database records. The maximum 
record si7.e has been doubled to 200 lines and 
data file size is limited only by disk size. EMS 
memory support dWovis MemoryMate to fit into 
30K of DOS RAM. Broderbund Software Inc.. 
San Rafael. Calif.: (415) 492-3200. 


FMtoEleiooiit 

Package 

Sappoits 

WeitekMatk 

Ckip 


Structural Research and Analysis Corp. 
(SRAC) says iLs finite element analysis pack- 
age. CosmosiM. has been upgraded to support 
the Weitek 1 167 math coprocessor and has 
been rechristened Cosmos/M 3^6. Engineers 
can use the software, with a Weitck-cquipped 
80386 PC. to solve structural problems fa.ster 
than they could on a VAX 1 1/785. according to 
SRAC. SRAC. Santa Monica. Calif.; (213) 
452-2158. 


GEMDesktop 

Pablisker 

CestsLess, 

Haskhm 

Peatares 


GEM Desktop Publisher , Version I . I . is 
available for a list price of $299, 25 percent be- 
low the previous list of $395 . The package in- 
cludes GEMI3. a graphical front end for DOS. 
Bit.stream’s Fontn'are Installation Kit, and the 
Fontmerge utility for customizing font sizes. 
Digital Research says the addition of GEMI3 
yields faster graphics and text redraw on VGA 
monitors. Registered users who bought GEM 
Desktop Publisher beftxc March 31, 1988. will 
receive a free upgrade. Digital Research. Mon- 
terey. Calif.; (408) 649-38%. 


MicroPro 

Upgndes 

WordStar 

Proteuloaal, 

PortsWtOOto 

0SI2 


MicroPro International Corp. has announced a 
major upgrade of WordStar Professional and 
an OS/2 version of WordStarlOOO. WordStar 
Professional, Version 5.0. adds pull-down 
menus, dialog boxes, simultaneous display of 
multiple pages, and other new features. Regis- 
tered 4.0 users can upgrade to Version 5.0 for 
$I 19. The OS/2 version of WordStar 2000, to 
be available in summer. 1988. will maintain 
flic, interface, and feature compatibility with 
the DOS package. MicroPro International 
Corp. . San Rafael. Calif. ; (4 15)499- 1 200. 


moropt 

Price fw 

Hafes- 

Compatible 

SfiOObpe 

Modem 


NEC has lowered the price of its DSP %30 mo- 
dem from $2,495 to $ 1 .895 for the external 
model and from $2,395 to $I .795 for the inter- 



NUC's DSP 96J0 modem offers V.32 compalihility. 9.600- 
bps transmission, and a ness-ly reduced price <$l .8951. 


nal version. The modem is fully compatible 
with the CCITT V.32 standard and supports the 
Hayes AT command set. NEC America Inc.. 
Melville. N.Y.;(5I6) 753-7000. 


M BRIEF Saba Technologies says that Version 2.0 of its 

$1,299 Page Reader, an optical character rec- 
ognition device, reads dot matrix fonts and in- 
puts data 25 percent faster than earlier versions. 
Saba Technologies Inc.. Beaverton. Oreg.; 
(503)644-7050 . . . Ckncral Information is 
shipping a free Hotline Vtiiilies program to 
registered users of Version 2.0 of Hotline. 
Among other things, the utilities let users print 
mailing labels from the information in Hotline 
directories. General Information Inc.. Kiric- 
land. Wash.; (206) 828-4777. 
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Here's a radical idea: give people who work together the means to easily 
share information among PCs— but don't force them to become computer experts 
to do it. 

Here's another one. Make this network so simple to install that you can set 
up the whole thing in oh, say, a holf hour or so. 

Presenting TOPS* 



MORE NETWORK. 
LESS NET WORK. 


With theTOPS Network, you and your co-workers can access files from each 
other's computers exactly as if they were sitting on your own PC or hard disk. 

And even print out those files (with ourTOPS NetPrint'" software) directly to any 
PostScript* printer, such as Apple's LaserWriter.” All through easy-to-use menu 
commands. 

The result is the very comforting— and productive— feeling of being able 
to concentrate on the work at hand, instead of on having to learn the network. 

On oTOPS Network, every computer can share files directly with any other, 
thereby sharing the load of the entire network.The result is that you don't have to 
purchase an expensive central file server. Or shut down the network when you 
want to add a new computer. Or hire an extra person to manage the whole affair. 

And setting upTOPS is just as straightforward. You can install the necessary 
network card— such as ourTOPS FlashCard”— in no more than twenty minutes. 
Loading theTOPS software? We've unofficially clocked it under five minutes. 

As if all that weren't enough.TOPS runs over common twisted-pair cabling, 
such as regular phone wire. And at only $189 for the software, and $239 for 
eachTOPS FlashCard, TOPS is the least expensive way to get your workgroup 
working together. 

Of course with TOPS, PC-to-PC communication is just the beginning. Because 
without sacrificing simplicity, we also offer products that let you share informa- 
tion just as easily with other networks and systems, including Macintoshes” and 
Sun* workstations. 

Want more information? Give us a call at 800-445-TOPS (from outside the 
U.S. and Canada, call 415-769-8700). Or write 
to us at TOPS, 950 Marina Village Parkway, 

Alameda, California 94501. 

After that, it gets easier. A Sun Microsystems Company 

TOPS. Sun.ond the Sun I090 are registered trodemorksof Sun MKrosystems Inc TOPS FloshCord ond TOPS KteiPrmi are trademorksat SunMterosyttems 
liK foss Script IS o registered trodemork of Adobe Systems Irscorporoied UoemtosK and loserWriter ore trodemarks of Apple Computer. Inc 
Prices shown ore suggested retail prices ond ore subiect to change without notKe 
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With TOPS, it's easy to share information among PCs— ond other systems, too 
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Amazing Facts I 

**Thc enhanced compiler an- 
swers a series of (Moduci intro- 
ductions over the past 3 years by 
independent software develop- 
ers that speed the compi lation of 
dBase-built programmers.'* 

— Electronic News. Febru- 
ary 22. I9HH 

Amazing Facts 11 

“More than 10 companies make 
laptops today . . . The newer 
mtKlels have more built-in pro- 
grams and larger memories than 
earlier versions, and the capa- 
bility to run IBM software, a big 
plus because IBM puts out a glut 
of programs." 

— Detroit Free Press, March 
3. tm 

Amazing Facts HI 

"A multiuser bulletin board that 
supports an unlimited number 
of users was announced recently 
by Surf Computer Services . The 
Oracomm bulletin board comes 
in versions that support up to 
three or up to 10 users simulta- 
neously . . . ." 

— InfoWorld, February 22, 
I9S8 


Amazing Facts IV 

“The hardware compo- 
nent ... is a 16-bii IBM AT 
compatible board that captures 
images from RGB (red. green, 
blue) or National Television 
Standards Committee (NTSC) 
sources such as video cameras 
or hard disks." 

— PC Week. February 9. 
I9HH 

Amazing Facts V 

"I With ourC librarieslyour ap- 
plication code can be up to 
100** smaller." 

— AdforEntelekon C librar- 
ies, Houston, Tex., in Borland 
International' s Turing Tcchnix 
magazine 

Amazing Facts VI 

“ROM (Random onboard 
memewy ) can be compared to re- 
flex response in a human being. 
It operates automatically, re- 
gardless of any outside instruc- 
tions to the computer. It in- 
structs the computer what to do 
when it is turned on or off. ' * 

— The Knoxville (Tenn.i 
News-Sentinel. February 15. 
I98B 
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So Fine 

“Sabina said he found MCAE 
software attractive because it 
offers fine clement analysis. * ’ 
— Computer Reseller News. 
November 30. I9H7 


Techno-Speak 

I have read through ytiur pro- 
gram listing and assiKialed out- 
put and I see the 4,f)().^ calls 
INT2IH Service K1 that you 
mentioned. I can't comiiKnt on 
this fact to you because i>f the 
proprietary nature of our st>fi- 
ware and the 'und{H.'uniented- 
ness' of undocumented MS- 
IX)S function calls." 

— Letter from Microsoft 
Technical Support staff to Mi- 
cnmft CtnleView user 


Send entries loCi>mmunn4ur\. K' Mii^u/ino. itneParkAsTnur. New Yttrk. NY /IMH6. 
Imiudr \imrnamr. address, and T-shirt si:e: puMiialiim name. date. anilliHalum. 
Winners rri eisr SSOanda PC' M<i{!ii/inc T-shirt. 

Winners this i.%sue:C. WiUiams i Princeton scanner f. Gene Hostss-ick iSR'st. Rog- 
er T iirner lOhM 1st Word Plusf. Michael Burke IdBase programmerst, C*(in'rn Greene 
lliiptofisi. H Ridiert Bunds (unlimited lO-user bulletin hoard). Gan Hues (NTSC 
harddisks). Kenneth Alhont random tmhitardmenuin). DanRiihis (fine element anal- 
ysis). Ken Jtdinson C undin umentedness " ). 
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mmoDiKiMG miE urn 3.0: BKAUSi mm's 
HOSIKHTHHKASnOmCHPOWER. 



NOWm m PROJECT MAMACER* PUTS 
EVEN MORE POWER AT YOUR FINGERTIPS. 

Hold on to your personal computer. Hold on tight. 
Because without sacrificing Time Line’s almost legendary 


usr, ntXIBLl, POWlRfUL PmORMUKt: 

■ Unlimited level Outline Structure integrated throughout; open or close at any level. 

■ Interactive PERT shows hierarchy (outline) as nested boxes; open only what you 
need to see. Toggle between two PERT layouts to see the overall pnyecl oraxtm 
incmsp«ifics. 

■ Customizable Gantt with user-definable screen layouts. Add columns to show 
dates, resources, durations, costs, etc. Overlay Gantt with histograms for up to 
5 resources. 

■ Undo or Redo up to 999 steps for “what-if" scenario analysis. 

■ Multi-Project Management with no linking required. Outline organizes multiple 
projects in a single schedule. 

■ Project Journal acts as outline-based scratch pad and Notes attaches reminders 
dirt^y to tasks or resources. 

■ Baseline tracking produces Actual vs. Han Gantt. Cost tracking records "actuals" 
and percent complete. 

■ Supports government reporting requirements (C/SSR). Calculates earned value 
and supports WBS and OBS numbers. 

■ Virtual Memory supports 1000 tasks with640K RAM (1600 tasks with EMS 
extended memory ). 

■ Customizable report generator is form driven to make it even easier. 


ease of use, Time Line 3.0 just raised the standard of 
micro-based project management. By macro proportions. 
Imagine. An advanced outlme structure from the company 
that mvented outlining, t Interactive on-screen PERT. 
Multi-project scheduling and resource allocation without 
manui linking^^d a customizable environment includ- 
ing Gantt, PERT, and reports. All this plus plenty of power 
features like the ones in the box. Seamlessly integrated. 
Easy. And only $595. 

Hundreds of enhancements, 
easy to navigate outlining . . . 
technology so advanced there are 
patents pending. Call (800) 8^-0886 
Ext. 190P for a FREE demo disk 
(a $9.95 value) or FREE corporate 
evaluation. Time Line 3.0; the power 
will blow you away. 

The #i Project Manager 


TIME 

LINE 




/ A K ITrr^ *Timr LtHcH.O. PC Magazine Editor'sCkoicr 19H6& 1987; rated ffify Software Digest 1987. Ttme Line 2.0 ($495) is the best choice ^lafrtopsor PCs without 
IVl/-\r\ 1 IZVb hard disks or with<64()k PAM. Time Line 2.0ownerscaUt4I5l964 4440/orlim' cost nf^deiofferejpiresMi^JI. I988sokurry>. Training aim/ rtwsii//i»yf 
BreaKihrougn Sotiware Ovision sen'ieesai<aitablr, colll415)898l9l9. tThinkTank. the original outline processor from the Lii'ing i'ideolat Divisum. 0 1988 Symanler. 1020J Torre At<e . 
Cupertino. C4. (408)253-9600. 
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Perfect matches to DEC user needs. Hip. Hip. And Hooray. 

One-size-fits-all is an attribute best reserved for inexpensive socks. In the 
realm of PC-based emulation and communications software for DEC mainframe 
users, it's important to match specific user needs with specific product attributes. 
We have. 

SmaiTerm* * 240 features exact four-color emulation of a DEC* VT241 terminal. 
Along with delivering full-screen ReGIS*and Tektronix* 4010/4014 graphics, 
SmaiTerm 240 offers precise VT220.VTI02,VTI00,and VT52 text emulation. 

For non-graphics applications, SmaiTerm* 220 duplicates virtually every 
SmaiTferm 240 text, communication, and ease-of-use feature. Three error-free file 
transfer protocols, including Kermit and Xmodem, are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems, printers, 
as well as host mainframes. 

As SmaiTerm 240 and 220 focus on graphics and text, new SmartMOVE* makes 
PC-to-the-rest-of-the-World communications sharper than ever Speed connect, 
auto redial, and background file transfer features make this VTIOO emulator a loud 
and clear choice for advanced communications requirements. 

Graphics, text, and communications. If you're looking for a perfect fit, seek the 
software sized and priced to match your needs. Persoft has it Period. 


Visit your dealer or phone us at 608-273-6000. 

• Inc Al luhtt mencd ndSmjrtMOVt «*er«yaewdtr<dem«rtso<l^tioft Inc DEC VT and 

ii CIS B i dewMfI n cf D» | i a l Eqmcnteni Cocp u c a B o n Mmmi itarcfNwivdmiFman olTHiironu Inc 
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VIEWPOINTS 

■ BILLMACHRONE 


When worlds 

COLUDE 

The coming conflict between PCs and workstations has been described as a collision. Rather 
than that apocalyptic vision, it may more likely resemble ‘ 'Invasion of the Body Snatchers. 



G eorge and Martha are driving 
down the DOS Highway in their 
PC Behemoth. Suddenly there’s a 
thump from beneath the wheels. 

“George, did we hit something?” 
“Relax, Martha. It was probably just an 
armadillo." 

If. in fact, the DOS and workstation 
worlds were on a collision course, that’s 
about the size of the effect the 300,000 
workstations would have on the 14 million 
PCs. The collision analogy, however, is a 
poor one. 

The real nature of the intersection of 
the.se worlds will be more like a viral inva- 
sion. except that we have nothing to fear 
from the attack. Like the pod people in In- 
vasion of the Body Snatchers, our comput- 
ers will be the same, only different. Just as 
viruses use a genetic template to subvert a 
cell’s processes to its own purposes, work- 
stations are the genetic template for future 
PCs. We should all prepare to be willing 
victims. 

IBM is one of the chief architects in the 
prtxress of turning the PC into a worksta- 
tion. Entry systems division president Bill 
Lowe has stated publicly that IBM will be 
moving the equivalent of 85 14 graphics to 
the motherboard next year. With three- 
quarters of a million pixels, the 8514 is 
good enough for all but the most exacting 
CAD applications. IBM’s monitor, as usu- 
al, is too small and too fuzzy, but that’s a 
problem easily remedied by IBM or in the 
aftermarket. Right now the 85 14 adapter is 
a $1,500 option. Next year it’ll be stan- 
dard. Don’t be surprised if, along the way, 
it finds another 250,000 pixels to manage. 


The million-pixel (or megapel) figure is a 
magical one in the workstation business 
and has long been an IBM dream for its 
personal computers. 

THEY’RE TAKING OVER Lowe has 
also said that IBM’s whole product line 
will eventually be 386-based. That’s as it 
should be. The demands of application 
software and operating systems alike will 
be too great by then for the wheezing old 
8088s to deal with. Some users regard this 
as a conspiracy. So it is, although no one is 
forcing you to participate. 

You’ll wish you had, though. By then 
the 286 will be suitable only for low-end 
applications. Everything with a future path 
will be based on the 386. The infection will 
have spread to the point where most busi- 
ness applications will multitask. OS/2 
LAN Manager and distributed applications 
will be commonplace. The graphical user 
interface will be a rampant fever by then. 



fueled by the success of the Macintosh in 
the workplace. Ignore it at your own peril. 

The workstation market has rediscov- 
ered what printers and typographers have 
known for centuries: typefaces and styles 
can alleviate the otherwise unremitting 
boredom of the printed page. Likewise, 
the graphical user interface overcomes the 
stultifying effects of the 25 by 80 screen. 
Imagine if everything you read was printed 
in Courier. Or even in this 10-point Times 
Roman. That’s what you subject yourself 
to when you state at your character-gener- 
ated monochrome or color screen. 

Workstations, by virtue of their graphi- 
cal screens and multitasking, are mote in 
sync with the now de facto output device, 
the laser printer. As soon as you have full 
control over typefaces and sizes, the char- 
aeter-ba.sed interface becomes obsolete. 

So does the 1 3-inch screen. Have you ever 
created what appeared to be a reasonable- 
looking document with Microsoft Word. 
WordPerfect, or some other program, only 
to find it criminally ugly when it emerged 
from your printer? You’re not alone. Even 
the previsualization screens found in 
Manuscript and WordPerfect 5.0 (and 
available for Word) ate no help. They’re 
look-but-don’t-touch fun-house mirrors 
that give you a distorted, although recog- 
nizable, view of your document. Worksta- 
tion users don’t have these problems. Nev- 
er did. The bitmapped display has always c 
given an accurate depiction of the printed | 
output. 

Workstations have led the way in pro- = 
cessing power, too. Today’s mainstream E 
workstations are three to five times as i 
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WHAT'S OPTIONAL ON THEIRS IS 

STANDARD ON OURS!! 




12MHz 

CompleteSystem 
wilh 1.2MB Drive 
& Monographic Monitor 
Assembled & Tested 
IBM^'AT Compatible 

With MSOOS 3.3 
Add $89.95 


^AT12 

$999 


10MHz 

Complete System 
with Sir>gle 360K Drive 
& Monographic Monitor 
Assembled & Tested 
IBM'* XT Compatible 
With MSDOS 3.3 
Add $89.95 


$599 


Standard Features 


110/4.77 MHz 8088-1 CPU 
1 640K RAM 
1 150W Power Supply 
1 6 Expansion Slots 
1(1) Serial Port 
I Hercules Compatible 
Video Card (720 x 348) 


1(1) Parallel Port 
1(1) Game Port 
I Clock Calendar 
w/Battery Backup 
1101 Key Enhanced 
"AT" Touch & Click 
Style Keyboard 


I Quality Hl-Resolutlon Amber Monitor w/Tllt & Swivel 

Mono System w/Dual Floppies $669.00 

Mono Systom W/20MB Soagat* HD $889.00* 

Mono Syatam w/aOMB Hard Driva $929.00* 

Base Unit w/o Monitor or Video Card .1 $499.00* 

^Single 360K Floppy Drive 


Standard Features 


■ 80286 12/6 MHz (Keyboard 
Switchable) 11.7 Norton S.I.Rating 

■ 640K of RAM on 1 MB Motherboard 

■ 200W Power Supply 

■ Pons: (1 ) Serial , (1 ) Parallel. (1 ) Game 

■ Dual Roppy/Dual Hard Drive Controller 

■ (8) Expansion Slots 

■ 101 Enhanced "AT Touch & Click 
Style Keyboard 

■ Clock Calendar w/Battery Bad(up 

■ Hercules Compatible Video Card 
(720 X 348) w/Parallel Port (2nd) 

m Quality Hl-Rasolution Amber Monitor 
w/Tllt & Swivel 

Mono System W/40MB 

395.00 

Mono System W/40MB 

495.00 

Base Unit w/o Monitor 

$899.00 


Option Upgrades for XTIO & AT12: 

Hercules to CGA with CGA Card and RGB Monitor Add $170.00 

Hercules to EGA wilh EGA Card (operates in CGA, MCA, or 

HGA modes)and Packard Bell EGA Monitor Add $399.00 


30 DAY SATISFACVON GUARANTEE 
Your complete satisfaction is our top priorty. Any 
Swan system may be returned within 30 days from 
the date of shipment for a full refund. 4 
FOR YOUR PROTECTION WE GO THE 
EXTRA YEAR A full 1 year warranty is included, 
with a 2nd year SEW (Swan Extended Warranty) 
available. Call or write for details. 

FAST DELIVERY^. We ship within 24 hours.' 
TECHNICAL SUPPORT Our support staff is on 
call 9-5 Mon-Fri to answer all of your questions and 
make sure that you get the most from your systems. 

YOUR COMPUTER INVESTMENT 
IS HASSLE FREEH! 


SWAN VIDEO & I/O CARDS 


Switchable Video Card 

MGA/CG A/Composite w/parallel port ^....$79.95 
Color half card (640 x 200) 

CGA Compatible $69.95 

Monographics, Hercules Compatible, 

2 Floppy Controller, Parallel, Serial, Gameport, 

Clock& Calender w/Battery Backup $119.95 

Same board as above, except with CGA 
output instead .................^.^.^..$109.95 


4 Items rBtum»d must be ss-new, without modiScsbon or 
damege. All warrany cards, manuals and padtaging must be 
incluaed. Return shipping must be prepaid and tnsured. bearing 
a RAC (Ratum Authoruation Coda) on the shipping label. 
fOnin stocA Hems. Custom Systems May Tikb Longer. 


DON'T 


AMERICAN 


mttCAOioJH 


ANSA 

'MHMBBBSSBBI 


ASHTON-TATE 
dBase III* 

.-$3894)0 

dBase IV 

--.SCAU. 


FrameWofk II $399.00 

Muttimate Advantage II ...$299.95 

Rapidile $24400 

see 

BORLAND 


Quattro ................ $1 29 JW 


Ti imf'* 




Reflex Workshop 
Sidekick(unprotecled) 

-$44.95 

,-$5495 



Turbo Basic.-.—.-.—. 

^$674)0 

Turbo Developers Ubry$2SBJS 
Turbo Lightning— .-M9.95 
Turbo Pascal $62.95 


Tuibo Pascal N. Mthds .$62.95 

Turbo Prolog $6495 

Turbo Prolog Toot>ox....$6495 
Turbo Tutor $62.95 



1080 M 

CAUL 

1091III 

.FOR 

1092! 

PRICING 

1592 

$3894)0 

1524 

$59940 

1595 

$4694)0 

3131 — . 

$3194)0 

3151 

$519.00 

Laser Pnnior ... 

-.,$CALL 


#CITIZEN^ 





$15045 







Ttibuie 224——. 

I62MS 






EPSdVr 

CALL 
FOR PRICING 
ON EPSON PRODUCTS 




OPEN: 8:00AM-9:00PM Mon-Fri; 10:00AM-6:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


TUSSEY COMPUTER PRODUCTS 


P.O BOX 1006 

STATE COLLEGE. PA 16804 









SETTLE FOR LESS... icp SHIPS IT 

I SOFTWARE 



BKODERBUND 
Graphcs Library [»ks - 

Pnm Shop - 

Pnni Shop Compantoo „ 
Toy Shop-.— 
CENTRAL POINT 
COPYUPC 


-$24.»S 

...%39J9S 

.-S32.00 

...$42.95 


tZTM 

.ri29M 

$4440 


Dokjxa Option Board — 

PC Toots Doluie - 
DAC SOFTWARE 
Oac Easy Accourrting .^...$62.95 
Ok Easy Acct Tutor — — ICALL 

Oac Easy Payroll $39.95 

Oac Easy Payroll Tutor $CAU. 

FUNK 

&d«ways $37.95 

WorfcshMt Utiblias $59.00 

(;ENERIC SOFTWARE 

Gan CAOO 3 0 $89.95 

Gan CAOO 3-D Modakr^ $CALL 
Gan. CAOO «/Oot Plot .....$89.95 
Caff For Pricing on Llbrartoo 

LIVING VIDEOTEXT 
Think Tank flOtjOO 

LOTUS 

123 _....$307XI0 

Fraatanca PKis $389J» 

Maruscnpt ..-.-,.-.-$337.00 

Symphorry — — .$439A) 

MECA 

lutanaoing Your Mor>ay — $1 29 J5 


Microsoft’ 

PC Excel $CALL 

PCWorttt $129.00 

Bookshalf wCO ROM-.$CALL 

CCompilar $29SA) 

Chart 30 $249410 

Fight Simulator..— $34.95 

Fortran $29940 

IMacro Assamblar $99.99 

LavmngOOS $34.95 

MS-DOS & QW Bas«: ...9CALL 

Mousa $10940 

Pascal -.$17940 


Proiaci 

OuKk Basic .- 
QlMkC- 


—$34940 

$84.95 

$84.95 


Windows 2.03 

Window8/386 $12940 

Word Varsion 4.0 $23940 


PAPERBACK SOFTWARE 

vpA!ia ' Jg!!g8g 

QuiwTERDECK 


SOFTWARE PUBLISHING 
First Putiishaf, , $5940 

First Publishing Fonts - $ CA H 
Harvard Total PM H —$38940 
Harvard Graphics .—$27940 

PFS First Choica $9540 

Profassional Fits $13940 

Profassional PtK $7940 

Profassional WrNa —$11540 


MICROSTUFF 

Crosstalk XVI 

MIGENT 
Ability Plus $CAU 


NORTON PRODUCTS 

Norton Commandar $39.99 

Norton Ubktias $49.95 

Norton Advartcad Utihtias .$8440 


SYMANTEC 

08AWrla-^l-I— 

III 

TURNERHALL 

aOZFtoeiJL 

zSSm 

WORD PERFECT 
Data Perfaci — — — 

-.$CAa 


Plan Perlact 

Wordpartect (5-0) 

.$17940 

-.$CALL 


XEROX 
Vsntura Pubkshar — 


HARDWARE 


PC HARD DRIVES - 

■ 0 -MiniScribe 

8438 30MB w/conl.(65 ms) 

3650 40MB (61 m$) 

3053 40MB (25 ms) 

6085 71 MB (28 ms).. 

^Seagats 

ST-225 w/cont.20MB (65 ms) - 
ST-238 w/conl30MB (65 ms) - 
ST-2S1-0 40MB (42 ms) 

ST-2S1-1 40MB (28 ms) 

ST-4096 00MB (M ms) 


-$339.00 

..$349.00 

-$5794W 

-$7794)0 


-$2S9i)0 

-$2994)0 

-$3794)0 

-$489.00 

-$7994)0 


^Si 


uxm Technologie/ 


TAPE DRIVE BACKUPS 1 YR WARRANTY 

40MB XT T^ (Internal) $339.00 

40MB AT Tape (Internal) $359.00 

40MB AT Tape (External) $479.00 


SuKin Modem :»3r. 

Includes PC TaUk III software - fSm 

1200 baud Internal....- —$69.95 

2400 baud Internal $119.95 


MAGNAVOX 


761 3 TTL (Green)— — , 

— $89.00 


—$249.00 

8515 RGB/CGA- — . 

$280.00 


..-..-$349.00 

6873 EGA Multimode 

U79JOO 


PC ADD ON BOARDS 

AST 

Advantaga' (128K) — $CALL 
Advantage Premium (5i2K) .FOR 
Rampage 286 (512K) -.PRICING 

SixPakPlus(64K| ON 

SixPakPremum (S12K) ASH 

ATI 

EGA Wonder -.-$17940 

Qraphc Solution $15940 

VIP VGA — — $29940 


^^Sujan RAM CARDS 

r.'jmeiMa Maneiy Cerde • 
mUMaMOWt 


MONITORS 


XT RAM CARO W 0 K -...$99.95 

AT RAM CARO w/OK $1 19.95 

Can For Pnangon 
512IV1MB/2MB Upgrades 
INTEL 


BOC A RESEARCH 

ImSSSSSSSff 

EPIC 




|e*ICEQA4ao 

-.rauel 

HERCULES 


in-Cotor Card 

—$29940 

Other Harcults boarda In atoek.- 

CaMtorprica 



AbovaBoard PC — 
AboveBoard PS/XT 
AbovaBoard 286 — 

$21940 

$25940 

$30940 

PARADISE 

Autoswitch 350 .... 

$14940 

AuloswntCh 480 — 

$16940 

Autoswilch Morw . 

$159.00 

Paradise VGA 

$269.00 

VIDEO 7 

ZUCKER 



Tn. Monochrome 
Amdek 4tOA Amber. 

Green .or White - $14940 

Packard Bell Amber w/sid. $9740 

Samsung TTL — — .$M.OO 

RGB/CGA 

Goldstar4l3S $289P0 

Thomson 4160 —.$27940 

Samsung SC452C $199.00 


«« . - ^ ■" AAJ 

Monoonfome unpnn* — .eaeje 


EGA 


Packard I 
EGAX^GA/RL Auto -.$41940 

Amdek 722 $47740 

Magnavox 6873 
Multimode $47940 


IMSI Optical Mouse 

w/Or.Halo HI $8940 

MICROSOFT 

Mouse $10980 

LOGITECH 

HiHax (320dpi) Mousa -$9940 



Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 

(Even at lhasa pricas) You only pay TCP’s standard shipping 
charge of $4.00 par order. Orders arriving before 3:00 PM our 
time will be shipped out same day. If part of your order is back- 
ordered the remainder will be shipped UPS Ground FREEI 

n SECURITY 

■ Your Credit Card is not charged until your 
order is shipped. 

I We insure your order at no extra cost to you. 
I Tussey is a financially strong and well 
established company. 

CUSTOMER SU PPOR T 

■ After sales support. 

■ Knowledgeable staff, all graduates of 
Tussey’s "Computer Boot Camp". 

■ Our advanced warehouse/materiais 
handling system assures your order is 
shipped out accurately & on time. 

■ Our IBM 5360 allows instant order and inventory status. 

To onMf by mall: w« accept money order. cerMed check, personal chack 
ANow 2 weeks lor personal 5 company chacks to dear. Shipping; $4 00 lor 
sortwara FOR ALL HARDWAREAND ANYA CCESSQRY OVER 6fcs Cal OUT 
Tol Fret Nuntier 1 '800-468-9044 lor shipping chaiges Add $3 00 per box 
shippedCOO Addrtional sNppmg raqmftdonAPO.FPO. AK.Hl.andloreign 
orders Teima: PRICES REFLECT CASH DISCOUNT, AOD 1J% FOR 

MASTERCARD OR VISA. 

ALL SALES ARE RNAL iB9Bi 

Oetectve items replaced or repaired at our ■■■■ ['VIIfJ 

dscrabon Pannt^Na residenis add 6% 

sales tax Prices and terms subieci to change wiihoul nobce. 



EDUCATIONAL & COUP ACCOUNTS 
CALL 1.80<M68-9044 
FAX814-237-14S0 


MODEMS 


Hayaa Smart Modem 

1200B Internal $2».00 

2400B Intamal $CALL 

Packard Ball Exlamal 

300/1200 baud - $149.00 

2400 baud Extamal $179.00 

Zuckar 

3(XV1 200 HaH Card Modem 
with solTware $87.00 


AIIGENT ■ 

Pocket Modem $ii9.oo 


SWAN EGA VIDEO CARO'F*v29 
■ 640 X 480 Resolution ^ 




DISKS 

parboxoMO 3.50 S.25~ 
BONUS DSOO $16.95 $6.95 
MAXELL O&DO $17.95 $9.95 
VERBATIM OS/00 $19 95 $9 95 
SONY 0Srt>0 $16 95 $6.95 



Xitel 

CHIPS 

Numeric Coproceaaors 





80287-8 

$25940 


Can tor Pricing 
on Ma m o r y Chipa. Prioas 
are too veia^ to lisHtt 


PC1640 MSTMD PPC640 

OeSKTOP 

PORTAILE 

■ 8MMX Pro6aeeon«40K 

■ 3 Aveileble Slets 

■ Parallel. Sertel 8 Oeme Port 

■ Microaott Compailbia Meuee 

■ MS-OOS3,2 

■ GEM Otaktop, GEM Saaic 

■ Supports TTUCCA/EOA 

■ IMHz Proeasaor/640K 

■ Supartwtal LCD Diapiay 
• Stogla or Dual SJ” Drtvta 

■ 2400 baud totornai Modem 

■ PwiMel 8 Serial Porte 

■ 101 Key AT-Styte Keyboard 

■ MS4>OS3J 


FULL PC CompsUMIty ** CALL FOR BEST PRtCB** 


WB CAfiRY A FULL LINE OF MACINTOSH PRODUCTS! aRCLE 268 ON reader service card 


CALL TOLL 


FREE 1 - 800 - 468-9044 


For Information 
Call 814-234-2236 
Fax 814-237-4450 






V I 1 W P () I N I s 



GenTech 



Ezznm 


AST RESEARCH 


Pi«iiwmMottil8(V90 $1666/7043 

Primum 366 Modtl 140 

$3999 

COMFM COMPUTER 


COMPAQ 266/12 Modil 40 

$3099 

COMPAQ $66/20 Mo«l60 

$$•22 

COMPAQ PortiMiM/M»d 20 $3729 

SHARP COMPUnR 

PC 4301/1502/4320 

TOSHAA PORTAILE 

SCAIL 

TIOOOPwUM 

$799 

13200 PwMM 

$2330 

TSMO PWU6II 

$4999 

W1U Coagottf Al MoUtX 
ZENITH 

SCAIL 

ZF 181-63 20R 20MB UpgitOt 

SCALL 

ZW-163 -93 20MB MtOlt 

$1979 

Super Sport Modtli 

SCAIL 

MJ.r.'in.ii 


IMMCT PRINTERS 

IROTHER M1709/M1309 

$499/319 

HR-4a/HR-60 

$629/739 

M2046/M4016 

SCALL 

Epson 

lX-600 $199 FX-SOE 

$309 

FX-2I6E $409 lQ-300 

$339 

IQ-6S0 $339 LO-IOSO 

8715 

EX-600 $420 lQ-2900 

puirrtu 

$B09 

DX-2300 $449 OX-2400 

$359 

Dl-SeOOC $1739 01-3400 

mrunpRCiAM 

$699 

DESKJET (Budgti Ipter pttntai) 

$729 

Ruggtl WiAti 

$1249 

Pmm Jat 

$1049 

OKMm 

Ml 192* $349 ML 193* 

$460 

ML 112* $219 ML 393* 

PRHAMNiC 

$999 

KXP-IOIOI $183 KXP 10911 

LASEi PRINTERS 

$209 

NP LASERJET H 

$1799 

1 MB/2 MB MEM BD tor 
LASER H 

$369/679 

OKI laatrfert 6 

$1429 

NECLCIBO Srlnt Writtr 

$3599 

QMS PS-IOO/B10/BOO II 

SCAIL 

TOSHIBA Pagt Lattr 12 

SCALL 

SCANNERS 


BAACirr 730/630 $1206/CAIL 

KIT 1020/2020 Sconnat 

SCALL 

HP ScMtl n/nttrlKa 
Miaiim MSF 300C 

S143B 

SISN 

My SOOA 

SCAIL 

My-30(I6/4006 $2979/3146 


AMKK 310/410 

$139/149 

lENIVS 402(1 p«)/0UARE (2 pj 

inyCALL 

MITSUtISM 1409aui0 

$299/399 

DIAMOND SCAN 

$339 

NEC MULTISYNC 6S 

$193 

MULIISYNC n 

$619 

MULTISYNC PIUS 

$929 

MULIISYNC XI 

$2229 

SAMSUM SM20O SMI fLAI 

$99 

CCANKWITOfl 

$239 

ESA MONITOR 

$339 

SMV MUITISCAN 1303 

$669 

V[Tie«iH-«in(tiC0-3 

SCALL 

WTS TOO MoiHlof ii«h note ctT $749 
Wm VYYSE 30/WVy 60 TERMINAL 


$309/439 

FIRMWARE 


THESYS MULTIFUNCTION CARD 
FOR PC/XT LIM MEMORY BOARD 
EXPANDABLE UP TO 1MB 


INCLUDES cimwm 


PORTS W/SOFTWARE 

$39 

Al VIP VGA GRAPHICS 

PRMMS 

$230 

VGA PIUS 

$299 

VGA PROFESSIONAL 

$419 

VIH07VE6AVGA 

$295 

NfTIl ABOVEBOARD 286 

SCALE 

HeOARDSie 

SCALL 

BCR mUA 2/MCA 

Sail 

Nffntv SERIES MODEM 
lAASWIll S-6S/S too SURGE 

SCALE 

SUPPRESSORS 
tUPCRm EUCTtIC TRUE 
UNWTERRUPTABLE POWER 

$39/69 

SUPPLIES 

SCALL 


NETWORKING H 


lANVAN NETWORK SERVER/SOnWARE 


SCALE 

1 3 COM yRVER 1 SOFTWARE 

SCALE 

FOX 19 NET NETWORK 

SCALL 

NOVeUV 21 W SET LEVEL 

SULL 

1 CM far Upora«t tren 2.0 to 2 1 

, ARCNET Caro 

$149 

PASSIVE HUB 

S 39 

1 ACTfVE HUB 

$349 

1 ETHERNET CARD 

h39 

1 TOPS SOFTWARE FOR MAC 

SCALE 

SOFTWARE FOR IBM 

SCALL 

FLASH CARD FOR IBM 

kkLl 

PLOTTERS 


' CAIC066P 


1 1023 ARTISAN PLOTTER 

SCALL 

i I043GT PLOTTER 

SCALL 

HCWim PACKAM 


, 7570AONAFTPROPlOnER $299$ 

7440A COLOflPRO 

$1019 

7473A 6 Pan Ptonar 

$1450 

7$30A 6 Pan Ptottai 

$3029 

756$ DRAFTMASTER 

SCALE 

1 HOUSTON msmUMENTS 


OMP-41/DMP-S2 

$2249/2999 

OMP-S1/DMP-52MP 

$2999/3529 

DMP-$GA/36MP 

$449^3340 

OMP 61/6? 

$3329/4679 

lOLINE 


LP37ra PLOTTER 

$3199 

LP4000 PLOTTER 

$4189 

1 ROLAND PlOnENS 


oiY-iocvoao 

$1029/1329 

0XY-9t3/960 

$1309/1739 

DIGITIZERS 


CALCOMP 


2300 yflIES (Strkil 


6 Button) 

$429 

C23240 12X24 

$1150 

CniBO 12X18 

$915 

GTCO DIGITIZERS 


DP3-2436L 

$2299 

DP3-364IL 

$2999 

HP SKETCH PRO 

SCALL 

1 KURTA tS/ONE 12X12 W/Curier $399 

1 IS/ONE 12X17 W/Curtor 

$679 

KURTA FOR MACINTOSH 

SCALE 

WTiMMHRHWCt 


1 SUMMASKETCH PLUS 12X12 $429 

1 MM1B12 12XIB 

$699 

HARD DISKS & TAPES 

1 SEAGAn SPECIAL 


403a $339 (up to 49MS) 

1 9.29' NAII USX 

ST22S(20Me)W/CTR 

$279 

ST236(30MG)W/CTR 

ST4096(B(iMI)W/0CTR 

$319 

$699 

ST 4144 (120MB) W/OCTR 

$999 

1 NEW 3.9' NAM MX DRIVE 

, STI29 (TOMB) W/OCTR 

$249 

STI38(30Me) W/OCTR 

$369 

STI57 (^aOMR) W/0 CTR 
MRMSCRIK 6065 (72116)/ 

$499 

6126 (TtOMB) 

$739/099 

MCROPOUS 1333 (70M8) 

$869 

1 1355 (140MB) W/ESDICTR $1699 

1 CORE 310MB W/ESOICTR 


FOR NOVELL 

SCALL 

1 STORAGE DIM 310MB SCSI DRIVE 

FOR NOVELL 

SCALE 

1 PLUS DEVELOPMENT 20/40MB 

1 HAROCARO 

SCALE 

1 KENHOVeOMB TAPE SPECIAL $409 

1 MAMSTRUM 60MR TAPE 


1 BACKUP FOR NOVELL 

SCALL 

! AflCMmeOMBINT/EXT 


W/CONTROLLER 

$399 

' IRWIN TAPE BACKUP 


IRWIN 120/420 20MB 

$349/399 

1 143/443 40MB 

$499/649 

< *FmPS/2 165/263 bomb 

$609/609 

FOR MACINTOSH 1 


HARD DISK FOR MAC 


40MB EXT HARD 

$699 

BOMB EXT HARD 

$1299 

BOMB MT HARO 

$729 

BOMB MT HARO 

$1199 

SUPER MAC VIDEO CARO for mac I 

SPECTRUM CARO 236 COLOf 

1 $1229 

1 SPECTRUM/24 768K COLOR 

$2299 

CO PROCESSOR & MEMORY ■ 

^ MTU 


B067-2 

$149 

1 B0l7-t 

$219 

B0267-8/10 

$249/289 

nsBT-ie 

$479 

10367-20 

$709 

BROTHER FAX ■ 


FAX-IOO 

$899 


GENTECH STANDARDS 


GENTECH 386 SERIES 
COMPUTERS 

386/20 TOWER $2595 

80386/20 cpu, 1MB RAM. 

1 2MB Or, Tower Style 
case. 6 half height Bays. 

1 Par/Ser ports. 101 
Keyboard 

GENHCH 386-16 $1895 

80386/16 cpu. 1MB RAM. 
12MB Dr. 3 bays award 
bios, one 32-bit. five 
16-bit. two 8-bit slots, 

1 Par/Ser port. CMOS 
Technology, 1M6 static 
column RAM. runs 
Novell, CAO/CAM, 

Xenix/ Unix. 1 year warr 
GENTECH 386-20 $2295 

80386/20 cpu. otherwise 
same as above 
TURBO -XT 

tOMHZ $569 

8MHZ $549 

8088. 512K RAM. 360KB 
dr. four bay case. 1 Ser/ 
Par/Clk/Game. Keyboard 
GENTECH 286/10 

6/10MHZ $875 

6/12MHZ $925 

80286. 5t2K RAM. 

1 2MB dr. 101 Keybd 

1 Ser/Clk/Paralfel port. 

2 bays 
ADD 

For Monochrome System $139 

For Color EGA System $489 

For Color VGA System $CALL 

GENTECH LCO-286 $1599 

supertwisl LCD Screen. 

512K RAM. 6 slots. 80287 
slot. 1 2M6 dr. 2 bays 
GENTECH PORTABLE 

3-286 $2595 

60286. 6/10MHZ. 512K. 

3 5 expansion slots. 

1 44MB Floppy. 20M6 
Hard Drive. LCD SUPER- 
TVI/IST PORTABLE III 
LDOK-A-LIKE.twoS.S" 
devices 

GENTECH PORTABLE 

286 $1229 

9" Amber screen. 

Hercules graphics. 7 
slots. 512K RAM. 1 2MB 
dr. 3 bays 


CUSTOMER SERVICE 


401 - 732-5556 


ORDERS ONLY 


800 - 843-4302 

217 lfoa««ay. S»nt 613. NV. NV 10007 
Visa. Mc. COO. coaroruTE po accipim 
Add 2S lor COD Mm, mum PO $300 Pncti 
tu3r»ct le changa Rtiurn authorisation 
itOttuid for dtliciwt m«ichand«M Al 
rtliimtd non-dtlictivt mttchandiM iwOitcl 
to 20*k lattiKking charga 

401 - 732-5518 

International Inquiries 
Welcome 
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■ BILLMACHRONE 


Powerful as your nin-of-lhe-mill PC AT or 
PS/2 Mixicl W). So are 20-MH/. 386 ma- 
chines. The advent of these machines and 
their virtually unlimited memory capabili- 
ties has induced software designers to 
write software that would never have ap- 
peared on even a 286. For in.stance. Inier- 
/(■(//has long been a premier technical drK- 
umenl publishing system. It had been 
available only on workstations until they 
ported it to the PS/2 Mixlel 80. Now IBM 
has agreed to market Interleaf as its high- 
end desktop publishing product, some- 
thing it couldn't consider until the Model 
80-111 was available. 

Out of the OOIKF The ubiquitous- 
ness of the 80386 chip is coming as some- 
thing of a surprise, especially to the Motor- 
ola dcviMecs. who were counting on the 
Macintosh II and several other 68020- 
based workstations to seal Intel's fate. In- 
tel. riding on the strength of the installed 
base and its powerful allies. Microsoft and 
IBM. has cut some interesting deals lately. 
Outstanding among them is the Sun Mi- 
emsystems 386 machine. Someday people 
will call this machine "the lungllsh." for 
it's the one that will ultimately marry the 
existing 386 srtftware base and technology 
with Sun's powerful SPARC rcdueed-in- 
struction-set chip. In one stride, PCs will 
have crawled out of the primordial ix>/e of 
mundane applications, and workstations 
will have joined the mainstream of DOS- 
based pnxJuctivity. 

It's premature to congratulate Sun for its 
accomplishnrents since the machine hasn't 
shipped yet. But it isn't Uxi early to ap- 
plaud its vision. As John C. Dvorak has 
pointed out. Sun has drawn back some- 
what from its original vision of selling 
SPARC chips to ail conxrrx. thereby flixxl- 
ing the market with iLs remarkable little 
RISC engines. Instead, it will likely cut 
sonic careful licensing agreements, thus 
protecting prcxluct lines and price points as 
it picks up manufacturing partners. Now 
that AT&T has a 20 percent share of Sun, 
it's pretty obvious who gets the firiit crack 
at a mainstream DOS/RISC workstation. 
Maybe this will be the magic combination 
that finally puts AT&T into the running. 

So watch out for that next bout of the 
flu. You could emerge with nxirc comput- 
ing power than you ever dreanxxJ of. is 

P C MAGAZINE 
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lO-Day Money Back Guanuvee: UncondiiionalKturaniee on all products bought direciU frum Dac Sohwarc (leu shipping chaner«)- Minimum Hardware Retiuiremenn: IBM PC or 100% cutnpaiibln. I disk drive, 
MS-DOS or PC'DOS 2.0 - or later. 80 column printer able to prim 1)2 column in compreued mode, color or monochrorM monitor, 256K memorv-. Trademark*: IBM, PC-DOS. MS-DOS. Dac-Ean and Dac-Easv Light arc 
trademark* of Dac Software. Inc.. 179)0 Pieston Road, Suite 800, Dallas, TX. 7)252-5740. 5-1/4* & )*l/2‘ dUk* avaibble. 
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%TlGive¥)u 
Six Solid Rfeasois 
Wh^u Should 
BeDevdopiiig 
¥)tir^plications 
laClanoQ. 


1 Slash Vour liotal Developoient Elfort... 

From Prototypuig lb ConqiletkMi 
You'W get hw results Cast — even before you write the 
first line of code Ideas become running applications in a 
few hours. 

Dcs^fier, the front>end application generator, allows 
you to produce major programs with no coding. It 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrently. Ybu can 
implement a dazzling color screen or a report in minutes. 
V>u’l] probably never code a screen again! 

2 Automatically Generate Commented 
Source Code For Your Entire Application 
The Professional Developer’s Designer is the most 
powerful application g^iei^r in the industry. It cre^ 
structured source code that is fully comment^. Ybu can 
easily add to it, modify it, or just admire it. 

And The Pr^essiof^ Developer is a complete develop- 
ment environment with all the tools that yiAi need. 

3 Create High-Speed, Bullet-Proof Data 
Management With Built-In LAN Support 
Advanced techniques allow you to tune your data 
management to fit each application. Use rdated files, data 
encryption, memo fields, auuxnatic reowery, and commit 
and rollback — all without compromising damn’s high 
level of performance And compete LAN features are 
included so the applications you develop will run on your 
network without any additional run-time or LAN PACK cost. 

4 Interface lb Your Own C or Assembler 
Routines For Special Requirements 



AllNEw\fersion2.0 


The Clarion Professional Developer Is A Ibtal Programming Environment That 
Runs On Any IBM PC, PS/2, Or Thte Compatible With 384K Of Memory And A 
Hard Disk. Tbe Retail Price Is Just t695. HOT Copy Protected. 


CLARION 

PROFESSIONAL DEVELOPER” 


Onion holnsionit Devetoper md Ctarion Scftwirr tir cndemrlu of Qirion SoAwite. Copynihi 1988 Qanoo SoftwiR 


The Professional Developer will support q)ecial device 
routines and complex logic written in C and Assendiler. 

Ybu won't have to compikely re-write all those existing 
procedures. Ybu can produce completely open-ended 
solutions that can grow with your needs or requirements. 

5 Produce Executable Programs That Don’t 
Need Run-Ume Systems 
Compile your application into an .EXE program thm will 
run on a stand-alone computer or workst^on so ycMi can 
distribute your programs without costly run-time systems. 

6 Get Started Immcdiatdy. You’ll Be 
Productive The First Day. 

Although there’s a lot of horsepower “under the hood,” 
you’ll be producing programs soon after you open the 
package. Ybu’ll find the whole environment friendly and 
comfortable PC Week says: “Clarion is easy to learn and 
easy to use" 

I And One More. | 

■ We’U 0ve You A Free Prevkw! ■ 

! See Your Dealer Or Call Ibll Free p 

■ (800) 354-5444 ■ 

■ For A Free Copy Of Our Tutorial ■ 
■ Diskette And Introductory Material I 

I (Or. simply return this coupon). I 


Coinpm> 

Addrru 

Otv SMe Zip 

Phoof ( ) 

Mvl This CoupQA W: 

Clarion Sottwan 

150 East Sample Road, Pompano Beach, FL 33064 
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VIEWPOINTS 

■ JOHN C. DVORAK 


ReETOT! 

THE END IS NEAR 



The signs are everywhere: the era of declining hardware prices and plentiful supplies is 
drawing to a close, and a time of confusion is beginning. 


A crisis is at hand. You’d never 
know it. though, from the newspa- 
per reports and the rosy prognosti- 
cations of so-called experts. Simply put. 
the microcomputer industry is in for a se- 
ries of shocking price hikes, shortages, 
vendor shutdowns, and spiraling confu- 
sion. 

LOCAL HEROES? It all started with the 
sudden increase in the price of memory 
chips. The 256K chips jumped from a little 
more than a dollar each to as high as $8 
apiece. People with long-term contracts 
got the message. The mes.sage was that 
their contracts were no good. They’d have 
to pay more. too. Some analysts predicted 
that this would be a great thing for Ameri- 
can business. We’re told that Texas Instru- 
ments. Motorola, and even Intel will get 
back into the memory chip business to 
save the day. 

Then suddenly, as if they’d been hoard- 
ed. some chips from American semicon- 
ductor Hrms appeared at the same prices as 
the Japanese chips. It turns out that the 
American Hrms don’t want to get back in 
the business to save the day. They want to 
get in while there are big profits. This is 
reminiscent of the overwhelming generos- 
ity of the American petroleum firms in 
Texas that pump oil only when prices are 
high. The motto of these firms seems to 
be. “Why work?" So much for responsi- 
ble capitalism. 

AMERICANS IN A FIX While the 
American reentry into an inflationary mar- 
ket seems like a way to stabilize price in- 


creases. a study of the oil scene shows that 
a price reversal because of a free market 
doesn’t take place when price-fixing ex- 
ists. The Japanese can price-fix and who’s 
to stop them? What’s happening, of 
course, is what the most-paranoid experts 
said would happen: the Japanese would in- 
crease market share, take over a market, 
then gouge the hapless buyer with fixed 
prices. The American firms now wait until 
they can Jump in and take part in the feed- 
ing frenzy. 

This is made more obvious by Micron 
Technologies’ sudden hike of its memory 
chip prices. Did the price of sand go shoot- 
ing up in Boise. Idaho? Atari is now suing 
Micron for reneging on its contract. Mi- 
cron is the firm that got the boneheads in 
Washington to protect American memory 
manufacturers with congressional action. 
This is the final thanks we all get for this 
protectionist legislation. The irony for the 
PC user is that the abhorrent memory re- 



quirements for OS/2 only exacerbate the 
problem. Great. 

Meanwhile, it turns out that the price- 
fixing on memory chips is really just the tip 
of the iceberg. Most vendors who import 
components say that everything is going up 
in price — fa.st. If there is any doubt that the 
Japanese vendors sometimes work togeth- 
er as one big money-making corporation, 
look no further than the current price lists 
for disk drives, monitors, and keyboards. 

All the prices rose as much as 300 percent 
overnight. 

The Koreans and Taiwanese are no 
fools, and they go right along with the Jap- 
anese agenda. According to traders, this 
happened so suddenly because the Asians 
were tired of supporting their old prices in 
an effort to keep the U.S. dollar buoyed. 
When the dam breaks, it breaks. 

Our analysts tell us that this trend is 
somehow good: it means that America will 
benefit by making computers at home. 
With what? With American monitors? 
With American floppy disk drives? Come 
on. All the mass production for compo- 
nents is done overseas. Who arc we kid- 
ding? 

WHEN LESS IS MORE The fallout 
from all this is obvious. For the first time in 
the history of the computer industry we 
will watch the price-peiformance ratio re- 
verse itself. We’ll have to pay more money e 
for less power. This will lead to the typic^ | 
inflationary cycle of panic buying aggra- | 
vating the shortages a^ creating more op- g 
portunities for price-gouging. | 

Welcome to the real world. i 
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niMWTfi^AN 

UNINTERRUmBlI. POWER SUPPLIES 


• Fully Automatic Operation 


• Order — Ship Same Day 


• Full One Year Warranty 


• 250 Watt to 1600 Watt Models 


TOTAL POWER PROTECTION 

• Blackouts — Enables user to operate during complete loss of 
power 

• Brownouts ^ User is protected from low AC voltage below ! 02 
volts 

• Overload Protection Automatic shutdown in overload situation 
to protect UPS from inverter burnout. 

• Overvoltage Protection — UPS runs on Inverter {117 volts) 
when AC voltage exceeds 132 volts. 

• Surges/Spikes — Clamps transients above 200 volts with an 
energy rating of 100 {oules or less. 

• EMI'RFI — Three stage filtering for clean AC power 

• Syncronlied SInewave* — Eliminates voltage reversal to input or 
your equipment 

• 1 Millisecond Transfer Time* — This Includes detection and 
transfer so your machine never notices loss of electrical power 

• Two Audible Alarm Levels — Notifies user of battery usage and 
two (2) minute warning. 

• LED Display — Informs user of operation mode, power utilized 
on AC. plus "On Battery " and battery power status. 

• Alarm Silencer Enables user to silence alarm for quiet con- 
tinued operation during battery operation. 

• Optional Signal Port — Enables UPS to notify computer of loss 
of AC power to allow computer to backup or shut down. 

• 2 SO watt and SOO watt units offer 4 msec transfer lime. PWM wave form 


^600 


Suggested Retail 


250 WATT 

120 Volt 

S 359.00 

300 WATT 

1 20 Volt 

$ 549.00 

500 WATT 

1 20 Volt 

$ 699.00 

600 WATT 

120 Volt 

S 899.00 

1 200 WATT 

120 Volt 

$1499.00 

1 600 WATT 

120 Volt 

$1999.00 


230 Volt Units Also Available 


PARA SYSIIMS, INC 


1455 LeMay Drive 
Carrollton. Texas 75007 


Telephone: 
(214) 446-7363 


1 - 800 - 238-7272 

FAX: (214) 446-901 I TELEX: 140275 OMEGA 
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VltWPOINTS 


■ JOHN C. DVORAK 


Insidetrack 


Viruses afflict commercial software; panic spreads; new 
vaccines protect endangered disks. 


T he long history of destructive com- 
puter programs came to a head as a 
computer virus found its way onto com- 
mercial software. Untold copies of Al- 
dus’s Freehand were infected and had to 
be recalled. 

The notion of subversive software be- 
gan back in the 1 970s with a program that 
ran around the Defense Department’s 
ARPANET messaging system. Dubbed 
the Creeper, it was one of the first 
“worm” programs. It consisted of some 
code that literally wormed its way around 
the systems. It would crop up here and 
there and announce itself. Eventually, to 
rid the system of this nuisance, a pro- 
gram called the Reaper was written to 
track down and destroy the Creeper. 

This seemingly silly idea soon evolved 
into the next type of subversive program, 
the Trojan Horse. When a program con- 
taining Trojan Horse code entered a sys- 
tem, the program would have a hidden 
agenda, such as waiting until a specific 
event or dale, then executing code that, 
say, destroyed the contents of a hard 
disk. 

The nature of these programs was pop- 
ularized in a John Brunner novel called 
Shockwave Rider (1975), which is a cult 
classic for programmers. Soon thereafter 
a definitive paper was written and pub- 
lished by researchers at Xerox PARC. 

The true vims program is the most 
advanced form of subversive code. Its in- 
vention is credited to Professor Fred Co- 
hen of the University of Cincinnati, who, 
when a grad student at USC in 1983, first 
exhibited how a virus code would work 
and later discussed the concept during a 
famous speech he gave in Toronto at an 
IFIPS (International Federation of Infor- 
mation Processing Societies) security 
conference in 1984. The key to the virus 


is that it attaches itself to some software 
(such as the COMMAND.COM pro- 
gram on an MS-DOS machine), and its 
first duty is to replicate itself on other sys- 
tems and spread. In Israel, where a cou- 
ple of outbreaks occurred, these pro- 
grams are called software AIDS — a 
reference to the acquired immune defi- 
ciency syndrome. 

A couple of years ago, when another 
outbreak of the.se things occurred, a fun- 
ny thing happened to me. I was contacted 
by a writer at the National Enquirer who 
was looking for a quote about the poten- 
tial horror of a worm or virus program 
getting into the big Defense Department 
computers and launching World War 
III. I concluded that if some nitwit who 
knew the ins and outs of the software 
wanted to do .such a thing, it was indeed 
possible. As the Enquirer continued to 
plug away at the story, it got so out of 
control that they figured it would scare 
the bejiggers out of the old ladies who 
read the paper, and they dropped it like a 
hot potato. Flying saucers and Morgan 
Fairchild-approved diet tips were safer 
fodder for the editorial gristmill, it 
seems. 

Meanwhile, recent panic over virus 
software has stirred developer intere.st. 
Here are some current “vaccine” pro- 
jects. One of the most interesting is from 
Sophco (P.O. Box 7430, Boulder. CO 
80306; (800) 922-3001). Michael Cer- 
ansky. VP for the firm, tells me that 
Sophco was hit with a virus originating 
from a BBS program called SEX. EXE. 
“We ran SEX and as we watched the 
graphics images of two people in flagran- 
te delicto, the hard disk activity began 
and it infected about 25 .EXE files. 
About a week later it reactivated and tried 
to erase the hard disk . ” 


So Sophco developed three pro- 
grams: SYRINGE.EXE, CANARY, 
and INFECT. SYRINGE is the vaccine 
program, CANARY is a program to 
quarantine a suspected disk, and IN- 
reCT is a benign virus program used to 
test the effectiveness of the other two 
programs. The company will sell the sys- 
tem for $29.95 to anyone interested. It 
looks well worth the money. 

In Canada, Orion Microsystems 
(P.O. Box 128, Piertefonds, Quebec, 
Canada H9H 4KB; (514) 626-9234) cre- 
ated an excellent vaccine program called 
NTIVIRUS.EXE. A new version is be- 
ing tested as this is written. Selling for 
$29.95, it too is worth a look. The owner 
of the small firm, Madjid Bourki, tells 
me that last year a virus broke out on 
the IBM international e-mail system 
and copied itself onto every system it 
could infect. When activated, it drew a 
Christmas tree on the screen and prompt- 
ed for a keyboard entry to clear it. IBM 
had to send out technicians to hand-clean 
the network and various infected sys- 
tems. Madjid coined a new term for this 
code: garbageware. 

RG Software Systems (23(X) Com- 
puter Ave., #1-51, Willow Grove, PA 
19090; (215) 659-5300) is actively add- 
ing antivirus code to the latest version of 
its $79.95 utility called Disk Watcher. 
Disk Watcher actively watches the disk 
drives to let the user know when they are 
getting full and to stop the user from acci- 
dentally formatting a hard disk. 

All of the above vendors would like to 
see any virus code that you may have col- 
lected. Send copies to me too. Ceransky 
tells me that his firm disassembled a cou- 
ple of newfound viruses and discovered 
the Redmond, Washington, ZIP code. 
“It wasn’t a compiler message, either,” 
he said. 

Finally, there are a few public-do- 
main vaccines floating around and avail- 
able through your local user group. Ask 
the librarian for more information. 3^ 
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“There’s No Reason To Look Beyond 

PC TOOLS 

-PC Magazine, Edito/s Choice Award, Two^ime Winner 



Data Recovery • Fast Hard Disk Backup • Disk Management 


Now we’ve given you even more 
reason-PC Tools™ Deluxe. 

PC Tools Deluxe gives 
you all the best features 
of Fastback™ Norton™ 

XTREE: Mace: Side- 
kick? Lightning™ and 
Disk Optimizer-a $700 
value-for just $79. 

Other utilities may claim 
they “do it all’,’ but only 
PC Tools Deluxe delivers: 


♦ A DOS shell so complete 
80 Micro called it their “over- 
whelming choice based on 
versatility, ease of use, and 
cost!’ ♦ The best UNDELETE 
available-instead of merely 
“guessing’,’ it recovers all data 
even on fragmented files. 

♦ HARD DISK BACKUP 
as fast and every bit as reliable 
as Fastback. ♦ The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 

♦ PCFORMAT for safe for- 
matting of floppy and hard disks. 

♦ A quick, reliable DISK CACHING 
utility for speeding up disk access. 

♦ A fast COMPRESS feature that like Disk Optimizer 
dramatically improves hard disk performance. ♦ And a better 
resident mini WORD PROCESSOR than Sidekick, including 
word wrap, search /replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at PC Tools 
Deluxe. Like PC Magazine, you’ll find there’s no reason to look 
any further. For the dealer nearest you, or to order direct, call 
( 503 ) 244 - 6036 , M-F, 8 a.m.-5 p.m. (West Coast time). Questions? 
Call us at (503) 244-5782. 


CerdrdFbmt 

Sofhixm 

^ INCORPORATED 
9700 S.W. Capitol Hwy. 
Portland, OR 97219 
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PC loots is a tiademark of Central Point Software. All other product names are trademarks of their manuhKturers. 


copy I ' PC Deluxe Option BoanI 


Atedindogical 
breakthrou^ for 
using Mac (m disks 
m your PC. 




Turn a PC 3-5" drive into a 
PC/Mac drive for only $159. 

Now it’s easy for the PC and 
Macintosh to share flies. Installed 
in an IBM PS/2 Model 30 (or a 100 % PC 
or AT compatible with an internal 3.5" 
drive), the new Copy if" PC Deluxe 
Option Board allows the PC to read 
and write Macintosh data diskettes 
directly. 

A low-cost, state-of-the-art 
solution — no “extra” drives, 
serial cables or network needed. 

Using the latest ASK technology 
integrated in a half-size card, the Copy n 
PC Deluxe Option Board transforms 
a PC’s internal 3.5"drive into a 
dual-purpose Mac/IBM compatible 
drive. For hundreds of dollars less. 
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All you do is pop a Mac data disk into 
the PC’s internal 3.5" drive and go. 

Easy to use. 

PC users already know 
how to use Mac disks in a 

PC. The commands are vir- 
tually identical to DOS — 
simply add an “M” 
for Mac before each one. 

“COPY” becomes “MCOPY,” 

“DIR” becomes “MDIR” etc. It’s 
really that simple 

Works with all the great 
Macintosh and PC programs. 

Now PCs and Macs can 
share data flies using popular 
programs like Pagemaker™ Excel 
and Microsoft Word. Mac Excel can 
even read Lohis 1-2-3? spreadsheets 
directly. Mat’s more, 
switching back and forth 


is easy. The Deluxe Option Board 
makes your PC a pro at two-way 
communication. 

Ideal for offices with 
both Macs and PCs. 

With the Copy n PC Deluxe 
ard, PC and Mac users 
can share data quickly 
and easily — for a lot 
less money than you 
would pay for a network 
or add-on Mac drives. 
’There’s simply no easier, less 
expensive way to transfer data 
frW Macs to PCs. Or vice versa. 


Tfeach a PC to read Mac files. 

For the dealer nearest you, or to order 
direct, caU (503) 244-6036, M-F, 

8 a.m.-5 p.m. (West Coast time). Please 
specify computer make and model 
when ordering, Compaq Portable, HP 
\fectra and Tandy 1000 require extra 
tl5 cable Current Option Board owners 
will receive a special upgrade offer. 
Questions? Call us at (503) 244-5782. 

CenimlFbint 

Sofhvaw 

J INCO/IPORAIW 
9700 S.W. Capitol Hwy. 

Portland, OR 97219 



Black Mond^ 
CanTfeadi Us AIx)t 
About Hard Disks. 



If anyone tells you your 
computer’s hard dkk will never 
crash, just remember that, not 
too long £^o, Wall Street was 
saying, “A stock market crash ^ 
could never happen ^ain!’ r 

Though there may be no 
way to totally protect your “ 
financial investments, pro- * 
tecting data on your hard 1 
disk can take as little as 
a minute a day with 
FASTBACKPLUS. 

In fact, backing up a 
full 10 megabytes takes 
no more than about 
4 minutes* And that 
makes FASTBACK 
PLUS the world’s 
fastest backup 
program. 

Unsurpassed fea- 
tures like data 
compression to 
cut die number 
of backup disks 
in half, advanced 
error correc- 
tion, easy to 
use graphic display 
and support for DOS iVi inch and 
5M inch floppies, have helped make FASTBACK PLUS 


the overwhelming favorite 
backup utility. To keep 
your data from a crash 
that could be almost as 
costly as Black Monday, 
use FASTBACK PLUS - 
it just might be one of 
the best investments 
you’ll ever make. 

Minute 
A Day Keeps 
Disaster Away 







zJ^OPs 


Ala* 


W'or/d Mark^tJ7r~ 


Macintosh Version Now Available 


'WilhPCATarKjUivaltnt. 

XT machinQ may akr hfiip 


Fifth Generation Systems, Inc. 

11200 Industriplex Blvd., Baton Rouge, lA 70809 
Sales Office: 1322 BeU Avenue, Suite lA,'njstin,a92680 ■ (800) 225-2775 • (714) 259-0541 


This product is in no wsy associated with or has origination in Fisher Scientific or Allied Corporation. 
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V I H w P () I N T S 


■ JIM SEYMOUR 


Semiconductor 

BLUES: TIME FOR 
COOPERATION 

U.S. semiconductor companies lag behind in building chips. They’re looking to the Sernatech 
research facility to come up with ways to make cheaper and better chips. 


J ust as economics is affected by those 
famous “exogenous” forces we hear 
about on high-brow television — exter- 
nal events seemingly apart from the matter 
at hand but in fact directly tied to it — the 
PC industry is powerfully impacted by 
forces moving through other businesses. 

What’s happened in the semiconductor 
business is a good example of those blind- 
side impacts. But new ideas are afoot in the 
U.S. semiconductor industry today and 
may lead to the kind of changes needed to 
return that business to sanity. 

Last time. I bemoaned the rise in RAM- 
chip prices over the la.st several months. 
Those increases are making it too expen- 
sive to add the substantial doses of RAM 
we need to make the most of OS/2 and 
DOS extensions, such as Windows/386 
and the LIM EMS 4.0. 

Part of that steep increase in memory 
prices has to be laid at the feet of an unfor- 
tunate U.S.-Japan trade agreement made 
in 1986, which in the best protectionist 
style was supposed to help the fumbling 
U.S. semiconductor industry return to 
profitability. 

Japanese vendors were shown to have 
been “dumping" their chips here — that is, 
selling them inlhe United States at lower 
prices than elsewhere — with a depressing 
effect on the prices, profitability, and may- 
be even survival chances of U.S. chip- 
makers. 

So we made Japan Inc. promise to 
charge us more — lots more — for RAM 
chips than they had been charging. Beat 
me, whip me, charge me more, please, 
Mr. Japan. Oooh, 1 like it. 

p 


ON THE DOMESTIC SCENE The 

larger issue is why the U.S. chip business 
is so consistently noncompetitive. Intel 
missed the importance of the ASIC mar- 
ket; last year's fumbles in producing 386s 
brought into question the company's abili- 
ty to manage even successful products. 
National Semiconductor invents wonder- 
ful chips that no one uses. Advanced Mi- 
cro Devices became dependent on the rev- 
enue from its Intel second-source deal on 
the 80286, then found itself cut off at the 
knees when hit by the double-whammy of 
financial losses and Intel’s refusal to ex- 
tend the deal to the 386. 

The list goes on. Excepting Motorola's 
68000 series and a few innovative moves 
by such smaller companies as Micron, LSI 
Logic, and Cypress, the U.S. semiconduc- 
tor business shows little understanding of 
how and when to bring new technology to 
making chips. 

At the same time, the U.S. semiconduc- 
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tor industry has given us such commercial- 
ly successful chip designs as Intel's 8088 
and 80286 — and such technologically suc- 
cessful designs as the 80386. National 
Semi's 32032. and Motorola's 68020 and 
030. How can this be'? 

The chip industry is divided into two 
very different businesses: designing chips 
and building them. 

The U.S. remains way ahead in chip de- 
sign. Motorola’s 68030. now sampling, 
and Intel's 80486, now in specs, provide 
ample evidence of that. IBM and AT&T 
have made fundamental improvements in 
high-density memory chips; the one- 
megabit chip and its successors grew di- 
rectly from that work. And the specialty- 
chip houses, led by Chips and 
Technologies, routinely design chip sets 
functionally equivalent or superior to sys- 
tem designs from the likes of IBM . 

But we do an absolutely awful job of 
making those chips. 

An obvious answer is to design chips 
here but prtxluce them “offshore." Many 
find that idea unacceptable both from a 
strategic-industries perspective and from a 
competitive stance: Ship your design off to 
a foundry in the Far East, the story goes, 
and by the time you get sample quantities 
back, your design will have been pirated 
all over Asia. 

BETTER, CHEAPER CHUPS A better e 
answer is to get our act together and learn | 
how to build chips here as well and as | 
cheaply as they're built abroad. The key is | 
“yield": the number of usable chips you | 
get out of a silicon wafer. Yields ate higher s 

8 
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on many high-tech Asian prxxluction lines 
than at domestic plants; hence the Asians' 
costs and prices are lower. 

The track record of U.S. chipmakers 
gives little hope that in their intensely com- 


petitive universe, any of the major players 
will be able to fund the research necessary 
to leap a generation ahead in chip-building 
technology, then make the considerable 
capital investments necessary to bring that 


technology on-line in their plants. 

That's why Sematech is so important. 

A basic-research combine of U.S. semi- 
conductor companies, Sematech was as- 
sembled to fund that kind of work. Set up 
in Austin, Texas, earlier this year and ex- 
pected to he producing chips in its proto- 
type foundry by the end of this year, ^ma- 
tech includes all the major players in U.S. 
chipdom. 

Smaller players will undoubtedly come 
in, too, as Sematech adjusts its member- 
ship fees. Today it costs $1 million and up 
to join, plus an additional and unneces.sary 
pledge of support for Semiconductor Re- 
search Cotp., a North Carolina university- 
research effort. 

Though IBM opted out of MCC, Amer- 


■ The U.S. cannot regain 
technological leadership 
by cooking up ideas here 
and shipping the work off 
to the colonies. 

ica's other high-tech research consortium. 
Big Blue has come into the Sematech 
fold — and. with AT&T, has made contri- 
butions of state-of-the-art technology. 

GETTING THE EDGE Competition 
among companies and nations sometimes 
gets so brut^ that market forces are over- 
whelmed and collective action becomes 
necessary to restore balance to the playing 
Held. Japan understood that very well — 
and fostered through MITI the kind of 
shared research we're now seeing here in 
MCC and Sematech. 

Whether Sematech will provide the 
edge that U.S. companies need to survive 
and prosper is hard to predict. But rmally 
devoting cash and serious attention to 
manufacturing technology is a hopeful 
sign. The U.S. cannot regain the world's 
technological leadership with a nineteenth- 
century model of cooking up great ideas 
here, then shipping the work of making 
things off to the colonies. 
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Low cost network for sharing printers and plotters 

Easy to install, simple to use 

User transparent operation 

All applications run without modification 

Automatic document separation and paper management 

Large number of users can be accomodated 

For additional Information, contact your dealer or call toll free: 

800 - 445-6190 , or 408 - 746-2965 inside California) 
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DON’T LET 
YOUR MOUSE GET 
HUNG-UP ON ITSELF... 



GoManagerMouseCoi’dless 

No Cord. No Tangles. NoFuss.Sfl'l 

A.sk about the entire Manager Mouse family. 

See Us at COMDEX Booth #118 Ml 

Dealer Interest Welcome nUIVIV^niV^O T*- 

The red hot computer peripheral company. 
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MIT PC/286 TURBO 

1 2 MHz, 1 024 K Memory. 
200 Watt Power Supply, 
1.2 MEG Floppy Drive, 
Enhanced AT-Style 
Keyboard 
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McrosotlWordiO 8195 
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Webstar New World Writer $5 

Webster Spell Checker 32 

Webster Thesaurus 39 

WordPerlect CaH 

Word Perleci Executive CaN 

Word Perfect Library cm 

Wordstar Pro Pack 4.0 Call 

Wordstv 2000 Plus 30 ...... 205 

MONEY MANAOEMENT 
Tobias Managtog Your Money 4 0 . 8114 

Doiia5 ABeri^wforcast 92 

OCSKTOR PUBLISHING 

Newsmaster 8 49 

Pagemaker 442 

PFS First Publishef 52 

Ventura Publishing 409 
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Flight Simulator 8 29 
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NNOUNCING RoLlCaLL 


'H 


the “instant access” address system 
that puts your old card file in its place! 



Does this situation sound familiar? You 
need to call a temporary service right 
away. So, you turn to your address file 
and flip through the Ts for "temporary." 
Not there. How about the Ss for "ser- 
vices" ... the Ws lor Will B. Quick Tem- 
porary Service . . . the Qs? Maybe 
sometxxiy "borrowed" the card. 

Now RollCall”* gives you iiistant access 
to the names, addresses, and phone 
numbers you need. When you put this 
system on your IBM* PC (or compat- 
ible), you'll have the important people 
in your life at your fingertips much 
faster than you can say Will B. Quick. 

Look at these RollCall features: 

EASY-TO-LEARN; Learning RoiiCall is 
a breeze. Look at the instructions once 
. . . and you're an expert. 

EASY-TO-USE: RollCall resides in your 
computer's memory, and you can pop 
it up instantly — even when you're 
running another program. itoilCall 
eliminates the ctore of writing and 
maintaining information on paper. And. 
you can “jot down" any comments you 
want to remember about each person, 
so you still get the flexibility of a 
manual file. 

FAST: Three seconds or less. Thai's all 
it takes to get the name, address, and 
telephone number you need. 

VERSATILE: Whether you need to 
keep track of 50 names or 50000. 
RollCall allows you to locate them by 
name, affiliation, and even your own 


designation. You can use it while you're 
writing a letter with your word proc- 
essing program — RollCall will automat- 
ically insert the person's name and 
address right into the letter. Or use it to 
print envelopes and mailing labels. You 
can even print a directory to take with 
you on the road. 

A GREAT BUY: RollCall costs only 
$49.95. Amazing when you consider 
that we include a 3-1/2' diskette in 
addition to a 5-1/4' diskette, so you can 
conveniently put RollCall on any 
system. And we offer you TOLL-FREE 
hotline support absolutely free of 
charge. 

ROLLCAU is for YOUl Perfect for 
office or personal use ... for large cor- 
porations or small businesses ... for 
salespeople ... for executives ... for 
secretaries ... for clubs and associa- 
tions. RollCall is for anyone and 
everyone who needs to organize and 
use a list of names and numbers! 

THE ROLLCALL GUARANTEE: Don't 
wonder whether or not RollCall will 
make your life easier. Try it! If you're 
not satisFied, then we'll take it back 
within 30 days and refund your money. 
To order now, call TOLL-FREE today: 

1-800-888-DOIT. 

(That’s 1-800-888-3648. In the 
Washington, D.C. Metro Area, call 
264-8900.) 

Need RollCall immediately? Ask about 
next day and 2nd day delivery. 


RollCall 

Order Form 

□ Send me copy(ies) of RollCall 

at $49.95 plus $250 shipping and han- 
dling per copy. Virginia orders add 45% 
sales tax ($2.25) per copy. 

Name 

Address 


City State Zip 

Phone # (in case we have a question 
about your order): 

CHECK ONE: 

n Check enclosed (payable to Qandu 
Computing). 

□ Charge my: 

□ VISA □ MasterCard 

Acct. # 

Expiration Date 


Signature- 


Mail to: Qandu Computing. Inc. 
12040 South Lakes Drive 
Reston. VA 22091. 


Software for Mere Mortals 

O 1988 Qtndu OxiifMling Inc. RdICaU and Qandu 
Con^Mitlng ai« trBdemarkaofQanduCofnputin|.inc.IBMtoa 
registered trademark of Internationa] Busineas Machines, Inc. 
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If the \wrld had one canputer communications ; 


The fact is, today’s bewildering 
variety of computers demands a 
program like this. 

CROSSTALK*Mk.4isthe 
entirely new generation of PC com- 
munications software. 

Its language, CASL',“ is designed 
specifically for the needs of com- 
munications and related applications. 

See us a( ('omdcx booth #706. 


• It helps your PC perform a variety 
of functions with a variety of 
different devices — direct-con- 
nection, modem, coax, or X.PC — 
up to 15 sessions at a time, if 

you like. 

• It emulates virtually all popular 
terminals — IBM, DEC, Data 
General, TeleVideo, ADDS View- 
point, and many more. 


• It supports most popular modems. 

• It supports the most widely used 
file transfer protocols, including 
XMODEM, YMODEM, KERMIT, ,' 
CompuServe “B”, CROSSTALK, 
and its own high-speed DART. 

• It works with interfaces such as 
IRMA‘'and Smart Alec" to 



I 


; standard you wouldn’t need Crosstalk Mk.4 


facilitate connections with main- 
frames and minis. 

• Its language allows an unprece- 
dented degree of automation of 
complex applications functions 
and contingencies. 


It does everything you always 
wished your old communications 
program could do. 

Maybe the world’s computers 
can’t be ^ike. But now at least they 
can communicate. 


See your dealer for 
CROSSTALK Mk.4, and let your 
imagination fly. 


CROil'^A! 


CROSSTALK COMMUNICATIONS/ 1000 Holcomb Woods Parkway, Roswell, Geoi^a 30076/(800)241-6393 

A Division of Digital Communications Associates, Inc. cicci ' 

CROSSTALK » a rejtutrred trademark of [)igital Ojmmunkations A-wtaates. Iik. ' CA5L. IRMA and Smart Alec m trademarks of Difolal CnmmuntcaiKins A.ssociates. Inc. 

IBM aa reKi&t^ted trademark of International Business Machines Cnrp. ' TeleVideo b areKvtlered trademark of Tele Video Systems. Inc 

Compufierve ba servicemark of H&K Block ' X.PC b a trademark of TVmshare, Inc. CIRCLE 326 ON READER SERVICE CARD 
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Software 


Word Procotting/ 
Dotktop PuMIthlng 

Byline 

Microsoft Word 
Multimale Advantage-1 
Lotus Manuscript 
Office Writer/Speller 
Pagemaker 3.0 
PFS Prof Write 
O&A Write 
Ventura Publisher 
Word Perfect 4 2 
Wordstar Pro 4 0 
Wordstar 2000 + 30 
Xywrite III + 


$ t99 
S229 
$259 
$339 
$249 
$569 
$ 119 
$ 119 
$499 
$ 195 
$199 
$209 
$239 

$389 
$389 
$269 
$Call 
$ 199 
$319 
$149 
$209 
$479 
$ 199 
$ 89 
$449 


Graphics 

Boeing Graph 
Chartmaster 
Design CAD 
Diagraph 
Diagram Master 
Freelance Plus 


Hardware* 


$209 
$209 
$ 159 
$259 
$ 189 
$329 


Computtra 

AST Premium 286 
NEC Mutiispeed 
Samsung 

Toshiba 3100/20 + 


$Call 

$Call 

$Call 

$Call 


Databaaa Syttamt 

Clipper 
DBase III Plus 
Data Perfect 
DBase IV 
Foxbase + 

Paradox 2 
PFS; Prof File 
O&A 

R Base for DOS 
RapidFile 
Reflex 

Omnis Quartz 
Spraadthaelt/ 

Inlagraltd Packages 

Javelin + $169 

Lotus 1-2-3 $309 

Lotus Hal $ 99 

Microsoft Excel! $319 

Microsoft Works $ 139 

Plan Perfect $ 1 79 

Ouattro $ 1 09 

Smart System $ 449 

SuperCalc 4 $ 279 

Symphony $ 449 

Communications 
Carbon Copy ♦ $ 1 1 9 

Crosstalk XVI $ 99 

Crosstalk MK 4 $125 

Relay Gold $149 

Smarlerm (Persoft) $ Call 

Smartcom III $149 

Statistics 

SPSS/PC + $699 

Statgraphics 2 6 $479 

Systat $ 439 

Desktop Environments 

MS Windows $ 69 

Sidekick $ 59 


Harvard Graphics 

$279 

Multifunction Boards 


MS Chart 

$269 

AST Advantage 


PC Paintbrush Plus 

$ 89 

Premium 

$ 309 

Picture Perfect 

$ 199 

AST 6 Pak Plus (64K) 

$ 169 

Presentation Pak 

$349 

AST Premium (256K) 

$ 209 

Publishers Paintbrush 

$ 159 

AST Rampage 286 

$ 339 

Signmaster 

$ 139 

Everex RAM 4000 

$ 299 

Project Management 


Inboard 386AT 

Inboard 386 PC 

$1050 
$ 795 

Harvard Total 


Intel AboveBoard 

$ Call 

Proieci Manager II 

$369 

Tiny Turbo 286 

$ 289 

Microsoft Project 4 0 

$319 



Superproject Plus 

$239 

ATI EGA Wonder ♦ 

$ 199 

Timeline 2.0 

$279 

Hercules Graphics 

Languages/Utilities 

Fastback ♦ 

S 99 

Card Plus 

Hercules Color Card 

$ 189 
$ 159 

Lattice C 

$229 


$ 169 

Norton Advanced 

$ 79 

Quad VGA 

$259 

Microsoft C 

Mace Utilities 

$299 
$ 65 

Modems 

MS Fortran 4 0 

$299 

Hayes 1200/12008 

$299 


$ 69 

Hayes 2400/2400B 

$449 


$ 69 

US Robotics 1 200B 

$ 109 

Turbo Basic 

$ 65 

US Robotics 2400B 

$ 189 


$ 65 

Ventel 2400/2400B 

$389 

Turbo Pascal 

$ 65 

Ventel 2400/2-PS2 

$299 

Accounting 


Networking 

Arcnet Board 

$ 149 

AccPac BPI 

$279 

Novell Advanced Netware 

Great Plains 

$499 

266 

$1499 

Peachtree Comp II 

$ 159 

Novell ELS 

$399 


ATTENTION 
CORPORATE BUYERS!! 

Join over 1000 major corporations and Institutions who have 
selected SOFTLINE as their primary vendor. Here's why: 

• Wide Selection— We carry over 1000 "corporate” titles. 

We will assist you to source those difficult requests. 

• Low Price Our motto has always been "Sample our Ser- 

vice. Price shall never be an issue.” 

• Fast Delivery For those last minute rush orders, we offer 

convenient overnight delivery. 

• P.O.'s, ot Courseli We accept purchase orders from 

qualified organizations. Ask about our customized 
purchasing programs for volume buyers. 

• Worldwide— We process export orders to thousands of 

companies worldwide. Convenient TELEX and FAX 
facilities available. 


Emulation Boards 

AST 5251 -11 + 

Irma/2 PCA/MCA 

Monitors 
Amdek 410A 
NEC MultiSync II 
Princeton HX-12 ♦ 
Princeton MAX-12E 
Samsung Amber 

Printers/ Plotters 

Epson FX-286E 
Epson LO1050 
HP 7475A 
HP LaserJet II 
LO-500 
NEC 3550 
NEC P2200 
Oktdata 192 + 

Okidata 193 + 

Okidata 393 
Okidata 293E 
Panasonic 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351M2 
Mass Storage/Backup 
Bernoulli II Dual 
External 5 '/* Floppy 
Irwin Tape Drives 
Miniscnbe 3650AT 
40MB 

Mountain 40MB Int Tape 
Plus HardCard 20MB 
Plus HardCard 40MB 
Seagate ST251 
Seagate ST 225 W/int 
Seagate ST238 W/int 
Tecmar QT60 Int 


$629 

$725 

$ 159 
$649 
$439 
$ 149 
$ 99 

$ 499 
$ 779 
$1499 
$1750 
$ Call 
$ 789 
$ 369 
$ 339 
$ 479 
$1050 
$ 675 
$ Call 
$ 549 
$ 749 
$ 999 

$1799 
$ 259 
$ Call 


339 
389 
579 
749 
439 
299 
$ 349 
$ 899 


Input Devices 

Keytronics KB 101 $ 109 

Logitech C7 Mouse $ 89 
Logitech Hi-res Mouse $ 99 
Microsoft Mouse $ 109 

PC Mouse w/Paint $ 109 
Accessories 

Curtis Ruby $ 59 

DataShield S-100 $ 69 

Logical Connection $ 329 
Masterpiece Plus $ 125 

256K Ram Set $ Call 

8087 Math Chip $119 

80287-8/80287-10 $289/$339 
80387- 1 6/80387-20 $529/$775 
*CALL FOR SHIPPING COST 


24 Hours A Day, T^Days AJitfeek 

1 


Customer Service Hours: 9 AM— 5 PM, Mon.— Fri. 

In New York State call (718)438-6057 

FREE SHIPPING 

on all ordors over <1,000.00. crsdit card ordara and prapaM ordara. 



1333 eotti Street 
Brooklyn, NY 11230-0010 
’ TELEX. 627-30170or910-240-39l8 
FAX 718-972-8346 


OwFUiiy aMre(ufmfequtfeprwauthonaa()naK)%flestoctaix)feeonfeturTtsaPOsacctp>edfnxnquaiihedo^iationsaVs>orMasiefcrafDe— add3%aC0O.CasnM 0 or bank check oni|r— add S5 00 par oidat 
aPnpadpariondorcornpaitychech— alow two weals lodear a Shipping va UPS surtice—add$S 00 per (fern. Okie— add SIO 00 per tteni a Aces subied to Change, cal lor Latest pnces 
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CD-ROM 1988: DHA 
VU ALL OVER AGAIN 



The CD-ROM industry keeps promising a cascade of software and information. Why does the 
‘ ‘torrent’ ’ still look like a slow-moving creek? 


^ ^ r I Ihe Industry Emerges" was 
I the official theme Microsoft 
^ picked for its third annual 
CD-ROM conference last February. A 
better choice might have been Yogi Ber- 
ra's timeless remark. “It's deja vu all over 
again." The industry is emerging, all 
right, but at the pace of turtles in sludge. 
Just about everything I said about CD- 
ROM a year ago (“CD-ROM Chickens 
and CD-ROM Eggs." PC Magazine, June 
23, 1987) still applies. 

Software and hardware manufacturers 
continue to offer the tired “chicken and 
egg” metaphor as their excuse for why 
CD-ROM’s penetration keeps failing to 
measure up to gurus' predictions. But 
cheap chickens are clearly the missing 
link: though software can sell hardware, it 
can't cut through consumer resistance to 
apparent price-gouging. 

Player prices dropped only about $100 
from last year, putting the average model 
at about $ 1 ,000 list — a $600 street price at 
best. No matter how often manufacturers 
trot out their arguments about the high cost 
of the yen and short-run production, cus- 
tomers smell a rat when they see snazzy 
CD audio players selling for 150 bucks at 
Crazy Eddie. 

The customers are almost certainly 
right. Aside from the drive makers, just 
about everybody connected with the busi- 
ness says the difference between a CD au- 
dio player and a CD-ROM player is a cou- 
ple of chips and a controller card — 
peanuts. The hardware companies have 
apparently decided to recoup their research 
costs from high-rolling institutional cus- 


tomers rather than by making the CD- 
ROM a popular low-margin commodity. 
Interesting strategy, but the rat still stinks. 

CHEAP RAZOR Why doesn’t some 
software Gillette introduce a cheap razor to 
stimulate demand for its CD-ROM blades? 
A fellow from Microsoft replied that his 
company isn't in the hardware business. 
And the Microsoft mouse? That, he ex- 
plained, was intended to drive software 
sales and uh . . . gee .... 

My guess is, Microsoft thinks it would 
gel whipsawed in the hardware price war 
that giant Japanese suppliers would wage 
the minute competition healed up. Too 
bad. Atari has announced a CD-ROM 
player at $6(X) list, but it'll be compatible 
only with Atari computers. Apple, on the 
other hand, introduced its CD-ROM drive 
at a suggested retail price of $1,200 and 
had the gall to claim "market leadership.” 

Apple's announcement did give the 



technology an official corporate benison. 

By contrast, the CD-ROM demonstration 
in IBM's liny booth included a huge stick- 
er pointedly disclaiming any IBM endorse- 
ment of the drive or even Ihe technology. 

TOO TINY? Maybe IBM is onto some- 
thing. One new CD-ROM trend is soft- 
ware spanning multiple disks — and multi- 
ple-disk-player banks. It's not hard to 
deduce that Ihe half-gigabyte capacity of 
CD-ROM is actually loo small for many 
uses — leaving it ripe for competition from 
more-capacious media, particularly eras- 
able ones. If cheap CD-ROM players 
don't create a standard soon, they may 
well be leapfrogged by something de- 
signed from Ihe ground up for data storage 
rather than for hanging digitized Dylan 
from one’s belt loop. Or even by another 
bell-loop technology: digital audio tape. 

Still, some inlere.sting software did ap- 
pear. Apple demonstrated lots of fuzzy- 
cute HyperCard applications, complete 
with audio. There's even a Mac edition of 
Ihe definitive Webster's Ninth New Colle- 
giate Dictionary with pictures, phonetic 
characters, and audio pronunciations — all 
of which Microsoft's Bookshelf dictionary 
lacks. It's an awfully persuasive demon- 
stration of why Bill Gates and others are 
hastening to abolish text mode and usher in 
the sound-and-graphics age for IBM PCs. 

Graphics, including maps, are at the e 
heart of LaserScan Systems’ RealScan | 
program, which actually manages to make | 
real-estate software exciting. (Did I really | 
say that?) Demonstrated on the Macintosh | 
but also available on IBM PCs. this little I 
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gem delivers extensive property informa- 
tion and analysis tools to manipulate it — 
for example, to estimate the market value 
of a properly from data on comparable 
holdings. RealScan is now a regional prod- 


uct, available for two counties in Florida, 
with the rest of the state on the way. It's 
gratifying to see a technology like CD- 
ROM serving local folks, rapacious land 
developers though they may be. 


Lots of other CD-ROM software takes 
public-domain (i.e., government) data as 
its starting point. Microsoft announced 
Stai Pack (a collection of government sta- 
tistics) and Small Business Consultant (a 
collection of government documents). 
Geovision and Supermap use government 
data to produce geographic and demo- 
graphic maps. Maybe Uncle Sam should 
get into the software biz. 

Then there's the phone book. NYNEX 
showed its Fast Track, a CD-ROM phone 
directory that lets the laser do the walking 
so people can find you fast in Just about ev- 
ery conceivable way. What a boon to tele- 
marketers! How glad I am that I'm not in 
it! Publicity about this product should 
boost NYNEX's revenues — for unlisted 
number service. Eventually the New York 
listings will Frl on a single floppy disk. 

A variety of indexing and retrieval 
schemes were on display. The estimable 
Personal Librarian, which can perform 
exceptionally sophisticated searches even 
when you don't know exactly what you're 
looking for, has now been dressed up with 
a Windows interface and a host of new fea- 
tures. La.st year it was an unsung hero; at 
$600 in its snappy new guise, it seems 
poised to become an industry standard for 
databases on CD and off. 

GE's DVI CD video system has im- 
proved considerably. Beta versions of PC 
AT board sets and software are on their 
way to developers, and they seem cheap at 
under $10,000; the problem will be getting 
players out the door for a whole lot less. 
Lotus, Intel, and Microsoft have officially 
endorsed the DVI system. 

But then, they’re effectively frozen out 
of the international CD-I standard, which 
uses a non-Intel microprocessor and a non- 
Microsoft operating system. In its first 
public demonstration, CD-I revealed itself 
as mostly a home entertainment product 
that adds digital (but not lull-motion, full- 
screen) video to a CD player at what 
should eventually be a reasonable price. It 
thus has more in common with LaserDiscs 
than with CD-ROMs or computers. 

Still, the / in CD-I stands for “interac- 
tive” — the term that, exhumed from the 
Tomb of the Unsold Atari Game Car- 
tridge, competed with "hypermedia” for 
the title of "This Year's Unofficial Buzz- 
word.” Butthat'sanotherstory. [i8 


Precursor® Makes The 
Hard Disk Easy. 




Only 


$ 69.95 

Pita 15.00 tUpptng 
Not memory resident 
Not copy protected 
30-DAY MONEY BACK 
GUARANTEE 



^.opyrigbt DLAC 1986 


1 - 800 - 548-5019 


Automatic 

Programmable 

Intuitive 

Precursor blends these three con- 
cepts to give you the best hard disk 
menu system on the market. 

Precursor puts you in complete 
control of managing your personal 
computer's use. With speed and 
ease PreCursor lets you create a pro- 
fessional menu interface which gives 
you lightning quick access to the pro- 
grams you wish to make available. 

You control the security level. 

Precursor’s Utilities Menu provides 
extensive file management capabil- 
ities, including DOS commands and 
much more. Find or move files, 
rename subdirectories. Tag files for 
erasing, copying, viewing, placing in 
die print queue, or backing up. 

Designed from the user up... not the 
programmer doum. Steve Semorile-Chevron. 

PteCufsor will nia oe IBM compatible MS-DOS tyttemt 
and IBM 3370. IBM la a tcglttered tndetnark of 
Interaailona] Bueiaeai Machlaea Corporation. 


* Automatic menu generation 

* Rearrange menus with ease 

* Extensive file management 

* Audit trail and report generation 

* Password protection 

* Printer setup menu 

* Color selection 

* Parameter assignment 

* Screen blanking 

* User help screen creation 

* User definable hot keys 

* Excellent hard disk reference guide 

Thanks to PreCursor, The Hard 
Disk isn't so hard anymore. 

The Aldridge Company 
2500 CityWest Blvd. Suite 575 
Houston, Texas 77042 
(713) 953-1940 
Dealer Inquiries Welcome 
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Stop Spinning Your Wheels. 

INTRODUCING WHEEL EASE™ SOFTWARE GUIDE. THE FASTEST, 
EASIEST WAY TO FIND THE RIGHT SOFTWARE COMMAND. 


The frustrations of working 
with software programs can make 
your head spin. 

You lose time and patience 
searching the office for the only 
copy of the documentation. 

You have to plow and squint 
through a bulky, hard-to-read 
manual to track down data (or 
memorize hundreds of commands). 

If you use a quick reference 
guide, you get just a few common 
commands. You probably need 
dozens. 

And templates keep getting 
in the way when you type. 

But now with the new 
WHEEL EASE from GP, your 
frustrations are over. 

You can run your software 
more effectively and conveniently 
—the power is right at your 
fingertips. 


WHEEL EASE is a complete 
guide of software commands in- 
geniously arranged on a two-sided 
wheel. 

A turn of the wheel and— in 
seconds— you have the keystroke 
command you want for any soft- 
ware function. The window tells 
you what key or keys to hit. 

There’s nothing faster or 
simpler. 

In bright colors for easy read- 
ing and spotting on your desk, 
WHEEL EASE is floppy-disk size 
for handy storage. 

It’s built to take plenty of 
hard use, too. We guarantee 
WHEEL EASE with a Lifetime 
Replacement Policy described 
in our package insert. 

If you want to make your 
software job a whole lot softer, 
order your WHEEL EASE today. 


Order by ptwne: 

1 800 523-1809 

In New krsey and outside continenul U.S A (20||722-'7|65. 
Or maii iMs ceupon today. 

Qty. Proftmin 1-5 UNITS: 

W.Wfo. 
fc-24 1 NTTS: 
VI.9Sea. 

25+ UNITS; 
SI0 9Sfa. 


dB.ASKIII 
(3-W1««tSrO 
1-5 UMTS: 
VWn 
fr-24 UNITS: 
S2S.95eo. 

Please add SI.SO for shipping and handling 25+ UNITS: 
New Jersey residents add 6% sales tax |)j. 75 ra. 



WORDSTAR* “Prafeaaional'' 4.0 


WORDSTAR* “Orifinal- 1.0-3.3 


WORDPERFECT* 4M 1 


CROSSTALK* XVI 3.6 


LOTUS* I-2-3*I.XX 


MS-DOS* 3.XX a 3.XX 


MS- WORD* 3.1 


DISPI-AYWRrrE4*10 


MULTIMATE* AdvanUBe3.6 


dBASE 111 PLUS™ I I (.vwhccl Sell 

Call for other prosfims available 


N.ime 


AddiesB So F.O. Nam. pitase. 


fiiv Stale 

Zip 

□ Check □ MasterCard □ VISA 

Touts 

Card Number 

Exp Dele 

Phone 


Signjiua' 



m WH&ZLEASE 

160 Meister Ave,. Somenllle. NJ 08876 



Give Our Wheel A Spin. 

CIRCLE 190ON READER SERVICE CARD 
DEALERS AND RESELLERS CIRCLE R/&#189 


NOW AVAILABLE FOR THESE SOFTWARE PROGRAMS 

WORDSTAR' 'Professional'’ 4.0 « WORDSTAR’ 'Originar' 10*3.3 • WORDPERFECT* 4/4.1 • CROSSTALK' XVI 3.6 • MS*DOS‘ 2.XXA3.XX 
LOTUS’ 1*2-3* 1.XX • MS-WORD* 3.1 • DISPLAYWRfTE 4* 1.0 • MULTIMATE' Advantage 3.6 • dBASE III PLUS^ 1.1 (3-Wheel Set) • AND MORE TO COME! 



FAX*: (602)246-7805 
Order Une-1-800-421-313S (Ext 100) 
Order Status and 
Technical Support 
602-246-2222 



Servicing our PC buyers with 
low pricing and technical 
experience since 1979. 


FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases 
over $250 get two tree disks, over $400 get three, or get all four disks when your 
purchase is over $500' 1) MXB) BAG- A great assortment of utilities and games 
all packed on one disk. 2) PC>WIVTE-Try this famous feature packed word 
processor It's a winner' 3) FONT^SET-Lets you set popular fonts like bold, under- 
line. etc. on most late model pnnters from Citizen. Epson. NEC. Okidata. Pana- 
sonic. Star. Toshiba, etc. Tbu can even use your printer like a typewriter' 4) ABC* 
UST-Great maAng fist program' Sort on any flM, do QuaJifi^ searches, prmt 
reports and maibng labels, and more' 


- HARDWARE - 

Floppy Drives 


Accessories 


Brooklyn Bridge Universal 

$75 

Copy H PC Deluxe 

101 

Curtis Ruby 

59 

Mach M Joystick 

36 

Masterpiece 

85 

Masterpiece Plus 

95 

Steadrwatt 

65 

150 Abtl f^iwer Supply 

69 


Laptop Portables 
Computers 

NEC Multispeed $1499 

NEC f^Twermate Portable 

20 MB $2999 


1 

AST 286 or 386 


leac5V4-360K $99 

Toshiba 3V 1 44 MB 129 

Other Famous Brands Low Price 


Hard Cards 

Plus Hardcard 20 MB Low Price 
Plus Hardcard 40 MB Low Price 


Hard Drives 

Miniscnbe 20 MB Low Price 
Seagate 20 MB w/Cont $265 

Seagate 30 MB w/Cont 295 

Seagate ST 1 25 w/Cont 329 

Seagate ST 138 w/Cont 399 

Seagate ST 251 -40-NS 399 


Boards 


AST Advantage Premium 

$319 

AST ^stboard 386 

Low Price 

AST Sixpac Premium 

Low Price 

ASTSixpac 

129 

ASTXformer 

Low Price 

Generic O )CT/AT 

65 

Hercules Color Card 

145 

Hercules m Color Card 

199 

Hercules Graphics Plus 

179 

Inboard 366 

LowMce 

kitel Above 266 

319 

J Ram 3 ATP 

Low Price 

Microsoft Mach 20 

Low Price 

Orchid Tmylurtio 

289 


Computers 

AZ386 

$2595 1 

NEC 386 

LowPrice 1 

V^386 

LowPrice 1 



AZ Turbo XT 

IBM Compatible Computer. 

135 watt power supoly. 
t brand name floppy disk, 

PC keyboard. 640K Ram. 

8 expansion slots, 

6088*2 processor SSOO 


AZ Turbo AT 

512K. 6 & 10 MHZ. keyboard. 

200 watt power supp^. one 
1 2 teac drive. Phoenix Bios $975 


Premium 

Computer 

512K. expendable to 2 MB on the 
system board. RT enhanced style 
keyboard, parallel, serial and 
dock. 1 2 MB floppy disk dnve, 

7 expansion slots. DOS 3.3 & Basic 
1 year warrarrty Low Price 


AZ10 

150 watt power supply, 
dual 360K dnve. 10 MHZ 
mother board, 640K. 
keyboard $515 


EGA Boards 


AST VGA 

$275 

ATI VIP 

LowPrice 

ATI EGA Wonder 

175 

NEC 1024 

LowMce 

Orchid Designer VGA 

259 

Paradise Auto 460 

1S5 

FVadiseVGA+ 

269 

Quad EGA Plus 

165 

Zenith VGA 

259 


EGA Monitors 


AMOEK722 

$455 

Casper 

410 

Mitsubishi Diamond Scan 

499 

NEC Multisync Plus LowPrice 

Samsung 

359 


Keyboards 

1 

KeytromcsRTlOl 

s«s 1 

KeytromcsStSI 

119 I 

Keytron ICS 5153 

245 1 

NTC Enhanced 101 

lA 


Incredible N^lues 

Genius Mouse 

Monochrome Board w/pnnter 

$59 

port (Similar to Hercules 
Graphics) 

$69 

Data Copy Microlax 

Board 

$800 

Amdek CD Laser Dnve 

$640 

Desktop Publisher Graphics 

$99 


Mice 


1 

Logitech 

LowPrice 

1 

Microsoft Bus w/^ntbrush $97 

1 

Microsoft Senal 

97 

1 

OtXimouse w/DrH^ 

89 

1 

Optimouse w/DPG 

155 




Modems 


AZ 300/1200 

$75 

Everex 300/1200 

89 

Everex 2400 Int 

229 

Everex 2400 Ext 

250 

Hayes 1200 

LowMce 

Hayes 12006 

LowPrice 

Hayes 2400 

LowPrice 

US Robotics 2400 

335 

US. Robotics 1200 Pass 

180 


Monitors 


AMDEK 410 Amber 

$145 

AMDEK 410 Green 

149 

AMDEK 410 White 

157 

MagnavoxRGB LowMce 

NECGS Amber 

190 

Princeton HX 12E 

460 

PrmcelonMax 12 

138 

Samsung TTL Amber w/bft 

76 

Samsung Color w/bR 

249 


Printers 


CITIZEN 


MSP 10 

LowPrice 

MSP15E 

LowPrice 

MSP 40 

LowPrice 

120D 

LowPrice 

180D 

LowPrice 

Premeire35 

LowPrice 

Tribute 224 

LowPrice 

EPSON-CaU on all models 

NEC 


P5XLP 

$81$ 

P7^raHel 

595 

6850 

1059 

P6 Parallel 

419 

P960XL 

1005 

P2200 

335 

P6-P7 Colof Kits 

12S 

OKKMTA-Call on all models 

PANASONIC 


0e0-IAit2 

189 

1091-I/M2 

204 

1092*1 

329 

1524 

604 

1592 

419 

1595 

449 

3131 

279 

3151 

497 

STARMICPOMCS 


NB24.10 

456 

NB24-15 

610 

ND10 

275 

ND15 

419 

NX1000 

179 

NX15 

306 

TOSHIBA 


321 SL 

510 

341 SL 

LowPrice 

351 Model SX 

910 


Laser Printers 


Canon Laser Low Price 

NEC 850-1^ Low Price 

NECB60« Low Price 

NEC 690 Low Price 

Laser Image 2000 Low Price 

Okidata Laser 6 Low Price 

AST Turbo Laser PS Low Price 


Co-Processor 

80287 (Intel) S185 

80287-6 (mtell 2S9 

60287*10 309 

80387*16 510 

8067*2 (Intel) 159 

6067 (Intel) 12$ 


• Shipping on most softvrare is $5.00 

• AZ orders add 6.7% sales tax 

• Personal/company check allow 14 days to clear 

• VWs accept Purchase Orders from authorized institutions for 35% more 
than cash price (Please call in first.) 


• All returns are sub^ to our approval 

• There will be a 20% restock fee on all returns 

• Sorry, no refunds on open softvrare. due to copyright laws 


1 "800^421 "31 35 (Ext. loo 


vfestock SAVE 600/0 
All Available On Our Everyday 
Products Prices 


We Cater to the First Time Buyer 
Call our friendly technical service 


(602) 246-2222 


THIS MONTH’S SPECIAL 


Microsoft PC Excel 


^95 


Accounting 


Cyma Low Price 

Dac Easy Accounting $54 

Dac Easy Payroll 39 

Dollars & Sense 94 

In House Accounting 112 

Managing Vbur Money 3.0 117 


Peachtree Business Accounting 149 


Communication 

Programs 


Carbon Copy Plus 

$108 

Crosstalk XVI 

89 

Crosstalk MK4 

110 

Remote 

69 

Smartcom It 

79 

Transporter 

140 


DataBase 


Managers 


Clipper 

$375 

Condors 

325 

DataPerfect 

Low Price 

0 Base 111 Plus 

Low Price 

OB-XL 

60 

Fox Base Plus 

189 

Genifer 

169 

Knowiedgeman 2 

285 

Paradox 2.0 Premium 

435 

fVS; Professional RIe 

Low Price 

Powerbase 

169 

Q&A 

188 

Quicksilver 

295 

Revelation 

464 

R Base System V 

Low Price 

Reflex 

81 

Relate & Report 

112 

VP Info 

65 


Desktop 

Publishing 


Ragemaker Low Price 

PagePerfect $279 

PFS; First Publisher 54 

Ventura Publisher 493 


Diskettes 


Bernoulli cart 10 MB 

$69 

Bernoulli cart. 20 MB 

79 

Maxell SVi'DS/HD 

24 

Maxell S'ii'DSAX) 

20 

3M5'4'DS/HD 

20 

3M S'ii’DS/DO 

15 

3M 600A Data Tapes 

28 



Educational 


Microsoft Learning DOS Low Price 1 

Turbo Tutor II 

$25 ■ 

lyping Tutor IV 

30 I 


Entertainment 


Chuck Yeager Flight Simitr. $35 
FIS'Strike Eagle 24 

Hacker II 30 

Kings Quest 32 

Jet 39 

Microsoft Right Simulator 31 

Scenery Disk 1-7 17 

Silent Service 30 

Star Right 40 

Sub Battle 30 


Graphics 

Boeing Graphics 

Low Price 

Chartmaster 

$199 

Design Cad 2 

148 

Diagram Master 

Low Price 

Easy Cad 

109 

Energraphics 2.01 

294 

Generic Cad 

49 

In-A-Vision 

270 

Microsoft Chart 3.0 

Low Price 

Newsroom 

31 

Newsroom Professional 

42 

Printmaster 

29 

Printshop 

33 

Frintshop Companion 

29 

Signmaster 

132 


Integrated 


Ability 

$56 

Ability Rus 

Low Price 

Enable 

Low Price 

Framework II 

Low Price 

Microsoft Works 

Low Price 

Smart Software 

429 

Symphony 

Low Price 


Languages 


Lathee C Compiler $220 

Microsoft C Compiler 275 

Microsoft Fortran 4.0 Low Price 

Microsoft Macro Assembler 92 


WARE- 


Languages 


Microsoft Pascal 

Low Price 

Microsoft Quick Basic 

$59 

Microsoft Quick C 

59 

Ryan McFartan Fortran 

342 

R^n Mc^rian Cobd 

549 

Turbo Basic 

59 

Turbo C 

59 

Turbo Pascal 

59 

Turbo Prolog 

59 

Turbo Prolog Toolbox 

59 


Multi-User 

Software 


Microsoft Ward Low Price 

Fox Base $299 

WordPerfect 310 

Word Perfect Mcxlules 75 


Project Manager 

Microsoft Project Low Price 

Super Project Expert Low Price 
Timeline 2.0 $265 

Total Havard Manager 2 Low Mce 


Spreadsheets 


Hal 

$104 

Lotus 1-2-3 

Low Price 

Microsoft PC Excel 

295 

Perfect Ran 

168 

Spreadsheet Auditor 

82 

Supercalc 4 

Low Price 

Surpass 

329 

VPRanner 

65 

VPRanner Rus 

88 


Utilities 


C^pyllPC 

$19 

Copywrite 

39 

Cubit 

39 

DAVE. 

55 

Deskview 2.0 

72 

Direct Access 

49 

Duet 

48 

Eureka 

95 

Fastback Rus 

87 

Formtools 

56 

Gopher 

Low Price 

Graph in the Box Release 2 55 

Hot 

89 

HTEST 

69 

Lotus Metro 

Low Price 

Mace 

55 

Microsoft Windows 2.0 

59 

Norton Advanced 

75 


Utilities 


Norton Commander 

$37 

Norton Utilities 

48 

Numerical Methods 

56 

PC Tools Deluxe 

37 

Prokey 4.0 

70 

Q DOS It 

49 

Rightwriter 

75 

Sidekick Rus 

115 

Sideways 

39 

SOS 

44 

Sqz 

Low Price 

Super Key 

55 

Turbo Lighting 

55 

XTree 

35 


Word Processing 


Easy Extra 

$54 

Lightening 

Low Price 

Microsoft Word 4.0 

195 

Multimate Advantage H 

2.59 

Varsity 

49 

Volkswriter 3 

139 

Webster Spellcheck 

33 

Webster Thesaurus 

33 

Will Writer 

29 

Word Perfect 5.0 

Low Price 

Word Perfect Executive 

103 

Word Perfect Library 

55 

Wordstar ProPack 

Low Price 

Wordstar 2000+ 

Low Price 

VSbrd Wizard 

39 


We Feature 
Microsoft 
Software for the 
Macintosh 

Call For 
Items Not 
Listed. 



Phoenix, AZ 85051 


1 - 800 - 421-3135 

(Ext 100) 


■ Alt Prices are subject to change 
' Sorry, no COD orders. 

’ Minimum phone order $50.00 
* We do not guarantee compatibility. 


No Charge for MasterCard or Visa 

Phone Hours: Monday thru Friday 7 am-9 pm. 

Saturday 9 am-5 pm MST. 
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The best way to leap 
through next Monday 


IBM OS/2 H ill 

brinfsufterb 
fCmphicand 
muItHatking 
mpabililie* to the 
BS/2as shoun 
Aerp.t 
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years ahead and get 
at the same time. 



Every business person worth his or her salt 
knows you have to prepare for the future. They also 
know the only way to get to the future is by getting a 
grip on business now. 

That is precisely the point of the IBM® Personal 
System/2* family. 

In fact, the real beauty of the PS/2*(lesign is 
that it has enabled us to satisfy many of your imme- 
diate needs, while still focusing on the bi^r picture. 

For improving performance, 
there’s no time like the present. 

'fhe PS/2 was designed to bring advanced 
technology to your desk now. 

It runs DOS applications you’re running now^ 
like Lotus®l-2-3* spreadsheet and Display Write” 4 
word processing program. 

And it runs them faster— from 117% to more 
than 850*’/u faster, in tested applications,* depending 
on the model you choose. 

The PS/2 family also gives you more standard 
features than other systems. 

In fact, graphics, along with communication, 
L printer, and pointing device ports, are built right 
% in. I'hat can save you money later on. And it 
gives you the convenience you’ll need in the 
future. Right now. 

All of those features were designed to 
satisfy your present need for power and 
^ graphics. /\nd they do. Which is why the 
\ Personal System/2 family is selling faster 

^ than any computers in history. 

But satisfying your current needs 
was only part of the plan. 

The PS/2 was also intended to 


offer you an entirely new way of protecting the life of 
your investment. 

IBM puts the future of computing 
in your hands. 

If the IBM PS/2 is the best way to get a handle 
on business today, the PS/2 combined with the IBM 
Operating System/2'“ program could completely 
redefine your ideas about computing in the future. 

In fact, we at IBM believe OS/2'" is the future 
of fiersonal computing. 

OS/2 (together with our models employing 
PS/2 Micro Channel'” architecture) boosts pro- 
ductivity levels even higher— up to 65**/o over DOS. 

It manages laig;e memory to run several jobs at 
once, including multiple spreadsheets. 

OS/2 also ensures that you’ll always be able to 
run DOS-based programs. 

/\nd, even more important, it has impressed 
software manufacturers enough for them to invest 
their time and resources, developing many new 
applications to take advantage of the power of OS/2. 

So call your IBM Marketing Representative. 

Or call 1-800-447-4700 for the 
name of your nearest IBM 
authorized dealer. 

I .earn more 
about the IBM PS/2 
and OS/2. 

And learn 

how to make your day- 
to-day operation more 
efficient while keeping 
a close eye on the 
bigger picture. 


“iNbu’ Ii'e gol a jump on rny 
compfiiiion.~ 



iz:^ST=z. The Bigger Picture 

•Basedonpertormance test results published In the April. 1987 and January. 1988 issues o< PC D^. comparing the PS/2 Models 30. 50. 60and80to the IBM PCXT. running Lotus l-2-3andDisplayWrite4. 
tThis simulated screen shown was developed using the IBM StorytXHfd Plus program. IBM. Personal SystenV2and PS/2 are registered trademarks; PC XT. Operating System/2. OS/2. Micro Channel and 
OisplayWriteare trademarks of IBM Corporation. Lotus and l-2-3areregisleredtrademarksof Lotus Dewlopment Corporation. C IBM 1988. 
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With LAN hardware technology finally stabilized, LAN software is 
becoming the market’s new frontier of innovation and growth. This 
domain is yielding a rich harvest of LAN operating systems and special 
applications to boost productivity for users and administrators. 


up a new frontier for connectivity: LAN 
software. 

The hardware realm is more stable to- 
day because, for one thing, the major 


I n an industry overrun with catchall 
phrases, one word sums up the current 
state of the ait in local area network hard- 
ware: stability. That stability has opened 
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pieces have been in place for more than 2 
years since IBM introduced the Token- 
Ring Network. Now old-timer Eithemet 
and the IBM Token-Ring are slugging it 
out for first place in new installations. The 
stakes are high: experts predict that the 
LAN market will exceed $10 billion by 
1990. 

Also, fiber-optic and twisted-pair wire 
technologies are maturing and gaining 
market share. In an industry where techni- 
cal changes have typically outstripped the 
software's ability to control hardware, that 


could turn out to be the best news of all. 

Slow, evolutionary hardware develop- 
ments have spurred sales growth over the 
18 months since PC Magazine began its 
ongoing LAN coverage in December 
19^. Corporate buyers are going beyond 
the initial testbed investments and diving 
into the market with full LAN systems. 
According to the IMS National Computer 
Retailing Report (IMS, Plymouth Meet- 
ing. Pennsylvania), sales of LAN hard- 
ware through microcomputer specialty 
stores grew 74 percent in dollars and 148 
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rjTn Important Connections: 

■ n PC Magazine's Readers Teil Ali 


Approximately how many PCs 
are installed at your company? 


W hat is a lypical” LAN? To find 
the answer, we conducted a 
sun/ey over PC Magazine s Interactive 
Reader Service. More than 900 callers 
replied to this survey, which yielded 
some unexpected results. 

One of the first things apparent from 
the responses is that the most 
common LAN (26 percent) connects no 
more than 10 PCs. Thirteen percent of 
our respondents have networks 
connecting between 26 and 100 PCs. 
Despite the publicity some companies 
have given to the concept of corporate 
or ‘enterprise’ networks, our readers 
are using LANs at the small workgroup 
level. 

Another interesting fact: our sunrey 
shows almost as many PCs with 
mainframe computer connections as 
with network connections. Nearly 63 
percent of the people responding work 
in organizations with PCs connected to 
mainframes; of these. 13 percent 
report having over 250 PCs with 
mainframe connections. 

Among those respondents with 
networks, more than half of the 
networks have a gateway to a 
mainframe or minicomputer. IBM 3270 
SNA coaxial attachment and 3270 
remote modem attachment are the 
most popular gateway connections (21 
percent and 19 percent, respectively). 
We were surprised at the low re- 
sponses (4 percent each) for IBM 
3770/3780 and IBM 5250 (System 36) 
attachments. Sales figures typically 
show more interest in these connection 
schemes than our survey indicates. 

Among network connection 
schemes, we were surprised at the 
growth of Token-Ring. Eighteen 
percent of our respondents reported 
using the Token-Ring system — the 
same percentage that reported using 
the traditional Ethernet system as 


supplied by DEC and Xerox, among 
others. An additional 15 percent cited 
3Com’s EtherLink system as their LAN 
hardware. ARCnet trailed with a re- 
spectable 13 percent, and AT&Ts 
StarLAN came up out of the statistical 
noise level with a 6 percent return. 

Sixty-one percent of the respondents 
installed their own cabling, and 20 
percent had cabling installed by a 
separate contractor. Only 10 percent 
of the respondents said that one 
contractor installed the cabling, 
hardware, and software for their net- 
work. 

In the area of networking software, 
Novell's NetWare is the clear winner 
among our respondents. Novell got the 
nod from 27 percent of our respon- 
dents, IBM's PC LAN came in second 
with 1 5 percent. 3Com’s 3+Share 
cropped a 12 percent vote, and 
Banyan's WW£S captured 3 percent. 
This question, however, also sparked a 
significant (14 percent) ‘I don’t know " 
response. But remember, since the 
best networking software is invisible to 
network users, ‘I don't know” is really 
the right kind of answer. 

— Frank J. Derfler, Jr. 



El'-'o 

I I 26-100 


I I 101-250 
□ More lhan 250 
I I None 


How many PCs have direct connections 
to a mainframe computer (typically 
through an IRMA board or similar device)? 



O □ 101-250 

□ 11-25 □ More than 250 

□ 26-100 Q None 


How many PCs are connected to each 
other In some way for file transfer, printer 
sharing, or DBMS work? 



Ba "-25 
I I 26-100 


I I 101-250 
□ More than 250 
I I None 
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How nnany PCs are connected on a traditional 
local area network using Ethernet, ARCnet, 
Token-Ring, or other connection schemes? 


What networking software do you use? 

(Choose all that apply.) 




*• . : 




JIL r-in 



^ 11-25 

I I 26-100 


I I 101-250 
□ Mora than 250 
I I None 


BW lONei 
I I PC LAN 


I I NetWare 
□ OfShare 
n~| ViaNel 


I I Other 
□ Dotilkmw 


What connection schenie(s) do you use? 

(Choose all that apply.) 


Does your network include a gateway to 
a mainframe or minicomputer? 



ARCnel □ StarLAN 

El EtherLink (3Com) [ \ Token-fling 

□ Ethernet (DEC, Xerox, etc.) □ Other 

□ Doniknow 

Who installed the wiring for your company's LAN? 
(Choose all that apply.) 



□ no 


What kind of communications scheme 
does the gateway use? 




(Choose all that apply.) 













20 

1 

^ 0 





:;ti • 

.‘f ■ ■ 







_nzi 

I~1 1— 1 1— 1 


□1 A separate contractor 
El We (M rt ourselves 
□ It came with the txiitding □ Other 


Part Ola total 
corttractor-provWed 
LAN installation 


a IBM 3270 SNA coaxial attachment □ IBM 5250 (lor 

r~| IBM 3270 SNA remoie Imodem) coniwaion Sysi6m36or38| 

□ IBM 3270 Bisync □ Other 

□ IBM 3770/3780 Donl know 
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percent in units from the last quarter of 
1986 to the same peritxi in 1987. The em- 
phasis that DEC, Apple, and AT&T have 
placed on PC-based networks has also 
helped to motivate LAN buyers while sig- 
nificantly challenging IBM. 

And though the 1987 LAN market is 
not typically price sensitive, this periixi of 
new stability has seen prices for individual 
adapter cards (with the exception of IBM's 
Token-Ring adapters) fall from the $500- 
ti>$600 range to the neighborhixxl of $200 
to $300. 

THE SOFTWARE FRONTIER The in- 
creasingly broad installed base of coipo 
rate users has pul pressure on software de- 
velopers to port higher-end capabilities 
commonly found in minicomputer .soft- 
ware to PC-based networks. Although 
people typically think of hardware when 
they think of LANs, the networking soft- 
ware is the biggest factor determining the 
response time, the flexibility, and the prac- 
ticality of any network, ^flware deter- 
mines how printers, files, and other re- 
sources are used, and right now this 
software market is booming. Industry 
pulse-lakers report that sales of network 
operating software will reach about $500 
million by 1990. 

In the pa.sl, PC Magazine has focused 
most heavily on reviews of LAN hard- 
ware. In response to the new industry em- 
phasis on software, this issue goes farther, 
presenting a comprehensive picture of the 
categories, features, benefits, and failings 
of PC-based LAN software. 

The heart of the LAN software is the 
operating system. Our reviewers spent 
several months reviewing and benchmark- 
testing the 1 3 operating systems marketed 
mainly for PC-ba.sed networks. These sys- 
tems include EasyNei, LANtastic, LifeNet, 
Network-OS, Omninet PCINOS, PC LAN, 
SFT NetWare 2,1, Tapestry, lONET, 
3+Share, TOPS, ViaNet, and VINES. 

While networking software is invisible 
to the end user, system administrators are 
happily discovering that new releases from 
LAN major-leaguers like Novell. Banyan 
Systems, and I ONET Communications ofi 
fer them mote support. Microsoft, 3Com, 
and their coterie of MS-Net resellers ate 
hard at work on software releases sched- 
uled for late 1988. 


CONTRIBUTORS 

Walter Adams earned both his B .S. and 
M.S. degrees in electrical engineering 
from Rensselaer Polytechnic Institute. 
He works as a ItKal area network admin- 
istrator and computer communications 
specialist with the federal government. 
Greg Campbell is an infonnation sys- 
tems manager with the federal govern- 
ment. He is also a lecturer for New York 
University and is a frequent conuibutor 
to PC Magazine. 

British-btrm Eric M. Cole has degrees 
both in engineering and in the history and 
philosophy of science. He has taught at 
the Illinois Institute of Technology and 
currently operates his own electronics 
business. 

Frank J. Derfler, Jr., is our connectiv- 
ity specialist and a contributing editor of 
PC Magazine. 


MODERN NETWORK MANAGEMENT 

Once the network is operational, the tasks 
of maintaining, configuring, and control- 
ling it typically fall on the shoulders of one 
person: the network administrator. Al- 
though it's still true that the most important 
qualification of a network administrator is 
a strong knowledge of DOS, in large orga- 
nizations or professional service offices 
the administrator may also tun a profit- 
and-loss center and be required to make 
important resource management deci- 
sions. Thus, in order to succeed, the thor- 
oughly modern network administrator 
must have the skills of the computer hack- 
er. the accountant, and the production 
foreman. 

Some modem network operating sys- 
tems are trying to help. The latest releases 
of networking software from Novell and 
Banyan offer significantly enhanced capa- 
bilities for network troubleshooting, activ- 
ity monitoring, security, and resource con- 
trol. Novell also provides an excellent 
means of billing users for the use of net- 
work resources. 

Since the majority of network operating 
systems don't help the administrator install 
applications, keep track of users, or audit 
and bill for network services, network 


Edward Halbert is a marketing techni- 
cal supptrrt specialist for a systems inte- 
gration company in Vienna, Virginia. He 
is a member of the LAN evaluation team 
and is a frequent contributor to PC Mag- 
azine. 

Richard Hubbard works as an ADP 
systems analyst in a federal agency. He is 
also a full-time student. 

Roberto Rivera has a B.S. degree in 
computer science from George Mason 
University. A member of the LAN evalu- 
ation team and a frequent contributor to 
PC Magazine, he is a project manager for 
a systems integration company in Wash- 
ington. D.C. 

Tom Wisniewski is a data communica- 
tions engineer from Silver Spring, Mary- 
land. He works for a large systems inte- 
gration company in Merrifield, Virginia. 


management utility programs are valuable 
commodities. Nevertheless, you'll be sur- 
prised to find far fewer of these programs 
than you'd expect, considering the com- 
plexity of the tasks network managers 
face. 

Later in this special issue we begin a te- 
view of the add-on management tools that 
arc available today. 

LAN PRODUCTIVITY TOOLS The 

LAN can and should have the same salu- 
tary effect on workgroup productivity that 
a 1^ can have on personal productivity. A 
new category of product has emerged, de- 
signed specifically to lake advantage of a 
LAN's inherent productivity-boosting 
powers. 

Many of these products have an e-mail 
program at their core and attempt to im- 
prove the productivity of workgroups by 
giving them better and more-structured 
(some would even say “Big Brotherish”) 
tools for communications. In this issue, we 
review 17 of these software programs, in- 
cluding Higgins, Workstation Wizard, and 
The Coordinator. 

So read on. We'll help you lake your 
pick of the packages available in today's 
LAN frontier — the software market. GS 
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LAN's Best Friend 

Dependable UPS systems from American Power Conversion 
support the new UPS monitoring functions of: 

# Novell’s SFT Level 2 NetWare' 

# 3 Corn’s 3S/400 server 

# Banyan’s VINES"* 



Here's the American Power Conversion Advantage: 

f Systems allow automatic, secure network shutdown during extended power outages. 

# No supervisor intervention is required. 

0 Ideal for file servers which are sometimes unattended or attended by untrained personnel. 
M Complete power protection from blackouts, sags, noise, and surges. 

A broad range of UPS products covers all networking requirements; 

330 XT Low cost UPS protection for network workstations 

450 AT For AT type servers, 3 Com servers, and CAD workstations 

520 ES For SFT Level 2 and VINES file servers 

800 RT For large file servers with multiple hard drives 

1200 VX For multiple PC's or very long backup povrer duration. 

International models available. Inquire about our UPS application handbook. 



American Power Conversion 


2 Columbia Street / P.O. Box 3723 # Peace Dale, Rl 02883 # Tel. (401) 789-5735 


CIRCLE I40ON READER SERVICE CARD 
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New 

Version 3 


dBASE" Users: 

If you dont use R&R, 
you’re wasting your time! 


Network Support 
More than 100 
Enhancements. 


It’s a fact With R&R you will prepare reports two to ton Vmos faster than by dBASE 
programming. Thafs what Independent reviewers and R&R 
users say. And we guarantee that you will be satisfied.* 


R&R has the power, flexibility, and ease-of-use to help you do reports 
like these, and virtually any others, quickly and without programming. 

Power to relate and report from up to 10 files at once using one-to-one 
and one-to-many relations. Flexibility to place text and 
fields anywhere. Ease-of-use of Lotus*-like menus. 

Power of more than 7S functions for calculated fields. 

Flexibility of report page, and group headers and 
footers. Ease-of-use of standard field formats such as 
currency, commas, and word-wrap. 




UNH to My* Mat M Hare 1 


DESX^TER Gifn. he. 


R&R tias hundreds ot features to 
give fast results. Eight sort levels. 

Gght group levels. Totals, subtotals. 
Memo field support including query, 
merge, and word-wrap. Printing in 
underline , bold, /ta/ics, and different „ 
fonts. — 


•MaravtUa. CT i 




So Relate & 
Report, then 
rest and relax — 
with R&R. 


Employee Lists 


‘. . . a stunning combination ol a 
comfortable and Informative user Inter- 
faca, iupramaly easy access to multiple 
ralalad flies, and extensive report 
deeign and enhancement tools. Usable 
by novice and expert alike. It Is superb 
for generating either stralght-lorward 

or complex report output ’ 

Editor's Choice 
PC Magazine, 12/8/87 


The [time] savings we gained with 
R&R were remerkable.'' 

InfoWorU, S/25/87 


The consummate dBASE report 
writer." 

PC WorU, 3/87 


. . run, dont walk . . . and place your 
order ' 

PC Weak, 11/11/88 


CIRCLE 315 ON READER SERVICE CARD 
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ZYBOARDS Uhlimiitd 

kwldiad. Uaalare. M 


Only $1491 


Satisfaction Guaranteed.' 


To order, or for more information 
and the name of your nearest dealer, 
call: 


800-325-9035 

In Mass., call (617) 366-1122 


’If you aren't satisfied for any reason, return R&R 
within 30 days of purchase for a full refund (if purchased 
directly from Concentric or a Concentric Authorized 
Reseller). R&R works with dBASE III®, III PLUS®, 
Quicksilver", dBXL™ and other dBASE-file-compat- 
ible products. Clipper" and FoxBASE-i-" Module 
$49,95 additional. 3.5" media available at extra cost. 
Runtime included with unlimited use license. 



Concentric Data Systems, Inc. 

18 Lyman Street, PC Box 4063, Westboro, MA 01581 


Tradtmarkt dBASE. dBASE III. dBASE III PLUS by Ashlon-Tate Lotus by Lotus Dovolopment Corporation 
Owcksilvsr. dBXL by WordToch Sysiams, fnc FoaBASE* by Fok Sotiwsra Chppor by Nantucket Corporation 
R&R Relational Report Writer by Concontnc Data Sysiams. ItK 




ACRONYMS & BUZZWORDS 


COVER STORY FRANK J. DERFLER. JR 


The brave new world of connectivity has some strange words in it. If 
you’ve found yourself tripping over a web of acronyms and buzzwords 
thicker than the cables above your suspended ceiling, this guide to 
networking terminology is required reading. 


B efore you can understand network- 
ing. you've got to speak the lan- 
guage. At the very least, the next time your 
boss asks whether you think the company 
should migrate to SAA, you should know 
that he's not talking about moving corpo- 
rate headquarters south of the border. The 
following guide will help demystify the ac- 
ronyms and buzzwords that industry insid- 
ers toss around so glibly. 

Since you need a structure to hang the 
acronyms and buzzwords on, you first 
have to know about the ISO and its OSI 
model. The International Standards Orga- 
nization (ISO), based in Paris, develops 
standards for international and national 
data communications. The U.S. represen- 
tative to the ISO is the American National 
Standards Institute, or ANSI. In the early 
1 970s, the ISO developed a standard mod- 


el of a data communications system and 
called it the Open System Interconnection 
(OSI) model. 

The OSI model, consisting of seven 
layers, describes what happens when a ter- 
minal talks to a computer or one computer 
talks to another. This model was designed 
to facilitate creating a system in which 
equipment from different vendors can 
communicate. (If you want to know more 
about OSI, an excellent source is Omni- 
com. of Vienna, Virginia (703-281 - 1135). 
This firm supplies OSI training tools, in- 
cluding publications, videotape courses, 
and private seminars.) 

The other data communications models 
are IBM's System Network Architecture 
(SNA) and DEC'S DEC Network Archi- 
tccmre (DNA), which both predated the 
OSI model. Both companies now equate 


their systems more or less (DEC more and 
IBM less) with the OSI model and promise 
OSI compatibility. 

PROTOCOLS Most of the buzzwords 
we will describe are protocols. Like the 
signals that a baseball catcher and pitcher 
exchange for pitches, protocols represent 
an agreement among different parts of the 
network on how data is to be transferred. 
Though you aren’t supposed to see them 
and only a few people understand them, 
their effect on system performatKe can be 
spectacular. A bad protocol can slow data 
transfer, but a good <xie can make commu- 
nications possible bOween dissimilar sys- 
tems. Forinstance, the TCP/IP protocol al- 
lows you to transfer data between 
computers having different architectures 
and operating systems. 
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■ NETWORKING TERMINOLOGY 


The key elements of a pnKix'ol are syn- 
tax. semantics, and timing. The .milax 
spccincs the signal levels to be used and 
tlx; format in which the data is to be sent. 
Semaniics encompasses the information 
needed for crxtrdination among machines 
and for data handling. Timing includes 
speed matching (.so that a computer with a 
9.6(X)-bit-per-second port can talk to one 
witha l.2(X)-bps Portland proper sequenc- 
ing of data if it arrives out of order. 

Protix'ols describe all these functions. 
Since ptotixols are implemented in real 
pnxiucts. though, they often don't fit the 
ideal description of the OSI mixiel — either 
because the pnxluct predates the nxxlel or 
because its engineers couldn't resist add- 
ing that extra linie tweak. 

LAYER CAKE Think of the OSI nxxlel 
as a layer cake. At the bottom, holding ev- 
erything else up. is the physical layer — the 
easiest one to point to. It's the wiring aixl 
cables. 

The physical layer furnishes electrical 
connections and signaling. Subsequent 
layers talk through the physical layer. 
Twisted-pair wiring. RS-2.I2C cable, fi- 
ber-optic strands, and coaxial cable are all 
part of the physical layer. 

Probably the most common standard in 
the physical layer is RS-2.12C. a wiring 
and signaling standard that defines which 
pin does what, and when a voltage level on 
a wire represents a I or a 0. A new standard 
called RS-449 is supposed to replace RS- 
232C eventually. Europeans use an inter- 
national standard called X.2I that's a lot 
like RS-232C. All of these are physieal- 
layer standards. 

The physical layer carries the signals 
for all tlx; higher layers. Pull the plug and 
you won't communicate at all. But without 
the higher layers, you won't have anything 
to say. The higher in the OSI model you 
go. the more meaningful the communica- 
tion is to the end user. 

DATA-LiNK LAYER Once you make 
the physical and electrical connections, 
you must control the data stream between 
your system and the one on the other end. 
The daia-link layer of the OSI model 
works like the foreman of a railroad yard 
putting together cars to make up a train. 
This functional level strings characters to- 


gether into messages and then checks them 
before putting them on the tracks. It may 
also exchange an "arrived safely" mes- 
sage with the foreman in the rXher yard, or 
work with the other yard to reconstitute a 
message when a data disaster strikes. 

The data-link layer uses many proto- 
cols. including High-Level Data Link 
Conuxil (HDLC). bisynchnrnous. and Ad- 
vanced Data Communications Control 
Pnxredures (ADCCP). But you don't need 
to know the details of any of these proto- 
cols — just picture them putting data trains 

• 

Since protocols are implemented 
in real products, they often don’t 
fit the description of the OSI 
model— either because the prod- 
uct predates the model or be- 
cause its engineers couldn’t re- 
sist adding that extra little tweak . 

• 

on the right tracks and making sure they ar- 
rive safely. In PC-based communications 
systems, special integrated circuits on in- 
terface cards (instead of separate software) 
typically perform the function of the data- 
link layer. 

Certain programs in PC data communi- 
cations act like data-link-layer protocols. 
If you use Xnxxlem or Crosstalk to do er- 
ror detection and retransmission file ex- 
change. you're using an application pro- 
gram that's acting like a data-link-layer 
pnrkx'ol while it is transferring a file. 

NETWORK LAYER Large networks 
typically offer a number of ways to move a 
string of characters (put together by the 
data-link layer) from one geographic point 
to aiKither. For example, you can switch it 
through Chicago, or yixi can switch it 
through Detroit. The third layer of the OSI 
model — the network layer — decides 
which physical pathway the data should 
take ba.sed on network conditions, priori- 


ties of service, and other factors. 

The network-layer software usually re- 
sides in switches out in the network, and 
the interface card inside yixir PC must put 
the train together in a way that the network 
.software can recognize and route. In tradi- 
tional PC-to-PC networks, the network 
layer isn't important. But if you use North- 
ern Telecom's powerful Meridian LAN- 
Star/PC network or value-added carriers 
like Tymnet. Telenet. Accunet. or Com- 
puServe. they're providing such network- 
layer services for you. 

TRANSPORT LAYER The transport 
layer — layer 4 of the OSI nxxlel — <kx:s 
many of the same jobs as the network lay- 
er. but it does them locally. Drivers in the 
networking software perform the transport 
layer's tasks. This layer is the railroad yard 
dispatcher who takes over if there is a 
wreck out in the system. If the network 
goes down, the transptm-layer software 
will look for alternate routes or perhaps 
save the transmitted data until the network 
connection is reestablished. It handles 
quality control by making sure that the data 
received is in the right format and in the 
right order. This formatting and rxdering 
capability becomes important when trans- 
port-layer programs implement connec- 
tions among dissimilar computers. 

The data-link layer can count boxcars to 
see if they are all there. The transport layer 
opens them up to see if anything is missing 
or broken. If layers 2 and 3 are doing their 
jobs right, linking and prioritizing, layer 4 
doesn't have much to do. 

PC-ba.sed LANs use several transport- 
layer protocols. One of the most common 
is the Transmission Control ProKx'ol. de- 
veloped by the Department of Defense and 
now adopted atxl marketed by many com- 
panies as part of the TCP/IP protocol suite. 

SESSION LAYER Layer 5. the session 
layer, is often very important in PC-based 
systems. It performs the functions that en- 
able two applications (or two pieces of the 
same application) to communicate across 
the network, performing security, name 
recognition, logging, administration, and 
other similar functions. 

T wo commonly used software products 
that perform session-layer functions are 
NetBIOS and APPC. We describe both of 
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INTRODUCING THE G/ETHERNET LAN: 

VERY STANDARD 

Plug-compatible with other Ethernet® LANs. 

VERY FAST 

And outperforms the competition every time. * 


Gateway G/Ethernet 

3Com EtherLink™ 
3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 
Novell NE-1000 w/NPOOO 
Western Digital EtherCard PLUS™ 


123KBps 


523KBps 


367KBps 


4'48KBps 


You want standards. Now the developer of 
G/Net™ one of the most popular PC LANs In the 
Industry, has introduced G/Ethernet. It meets all 
the specifications of the IEEE 802.3 networking 
standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway’s 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 
gineered G/Ethernet to its maximum capacity 
so that it’s capable of handling heavier network 
loads than most other Ethernets. 

You also want expansion capabilities. So G/Ethernet is 
fully compatible with Gateway’s complete line of wide area 
communications products. Using our multi-user gateways, 
you can connect G/Ethernet users to a variety of micro, 
mini, and mainframe resources virtually anywhere in the 
world. And you can easily bridge G/Ethernet to any num- 
ber of Advanced NetWare-*based LANs using G/Remote 
Bridge.^" 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 

*Pcrfonn*nce scom burd on I0-nod« LAN tests using Novell PERFORM2 benriimirk program. Your 
actual performance will va(>' with size of LAN. connguraiion. and appllcaiions. 0/Nei, C/Ethemet, and 
Q/Remote Bridge are trademarks of Gateway Communicaiions, Inc. Elhemel is a registered trademark 
of Xerox Corp. NetWare is a registered trademark of Novell, Inc. EtherLink and EtherLink Hus are 
trademarks of 3Com Corp. EtherCard PLUS is a trademark of Western Digital Corp PS/2 is a trademark 
of IBM Corporation. Co^ghl * 1986 Gateway Communications, Inc. All rights reserved 



tions solutions company — support enjoyed by 
over 100,000 satisfied G/Net users. 
G/Ethernet is available from your local 
Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Call today for our FREE G/Ethernet 
Performance Comparison Testing Report. See 
for yourself how G/Ethernet outperforms the 
competition. 

1-800-367-6555 
(714) 553-1555 in California 


Qateuiay 

communications, inc. 

2941 Alton Ave • Irvine, CA 92714 
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■ NETWORKING TERMINOLOGY 


A Glossary of Networking Terms 

qq3 


■ Access priitfK'ol 

The traffic rules that LAN workstations abide by to 
avoid data collisions when sending signals over 
shared network media. Common CKampics are 
Carrier Sense Multiple Access (CSMAl and token 
passing. Also referred to as the Media Access Con- 
trol (MAC) protocol. 

■ APPc: 

Advanced Program-to-Program Communications. 
This IBM protocol is analogous to the OSI model's 
session layer, since it sets up the necessary condi- 
tions that enable application programs to send data 
to each other through the network. 

■ APPC/PC 

An IBM product that implements APPC in a PC. 

■ Applicalion layer 

■Hie higncM (seventh) lev el of the OSI model. It de- 
scribes the way that applicalion programs interact 
with the network operating system. 

■ ARC'net 

Attached Resources Computing. A networking 
aahitecture {marketed by Daiapoini and other ven- 
dtrrs) using a token-passing bus architecture, usu- 
ally on coaxial cubic. It isgcncrally implemented in 
the chips and connectors on the network adapter 
card. 

■ Bridge 

A type ot product that links different local area 
networks, enabling users on one network to use all 
the resources available on the other. 

■ Buffered repeater 

A device that amphlies and regenerates signals so 
that they can travel farther along a cable. This type 
of repeater also controls the flow of messages to 
prevent collisions. 

■ Bus 

A “broadcast" arrangement in which all network 
stations receive the same message through the cable 
at the same lime. 

■ Cache 

An amount of RAM set aside to hold data that 
network stations are expected to access again. The 
second access, which comes from RAM. i.s very fa.si. 

■ Coax or coaxial cable 

A type of network media. Coaxial cable contains a 
copper inner conductor surrounded by plastic insu- 
lation and then a woven cupper or foil shield. 


■ eSMA 

Carrier Sense Multiple Access. A media-sharing 
scheme in which stations listen in to what's happen- 
ing on the network media; if the cable is not in use. 
the station is permitted to transmit its message. 
eSMA is often combined with a means of perform- 
ing collision detection, hence CSMA‘CO 

■ Data link layer 

I'he second layer of the OSI model Protocols 
functioning in this layer manage the How of data 
leaving a network device and work with the receiv- 
ing station to ensure that the data arrives safely. 

■ K02.X 

The institute of Electrical and Electronics Engineers 
(IEEE) committee (hat developed a set of standards 
desenbing the cabling.electhcal topology, physical 
topology, and access scheme of nelwo^ products, 
in other words, the K(I2.X standards define (he 
physical and data-iink layers of LAN architectures. 
IEEE 803..^ is the work of an 802 subcommittee that 
describes the cabling and signaling for a system 
nearly identical to classic Ethernet and its deriva- 
tive. StarLAN. IEEE 802.5 is from another suheom- 
mitiec and similarly describes IBM's Token-Ring 
architecture. 

■ Kthernvt 

A network cable and access protocol scheme origi- 
nally developed hy Xerox, now marketed mainly by 
DEC and .^Cotn. 

■ Fiber opticx 

A data transmission method that uses light pulses 
sent over glass cables. 

■ Kile l(K:k 

See Unkinfi. 

■ Kile server 

A type of server that holds files in private and shared 
sulxlirectones for LAN users. Sec also sen-fr. 

■ Krame 

A packet on a Token-Ring network. 

■ (iaieway 

A portal thn>ugh which networked stations can 
access resources on mainframe and minicomputer 
hosts as well a.s on nationwide data networks. 

■ IFF.F^ K02.X standards 

See m2 .X 

m IPX 

Intemetwork Protocol Exchange. A subset of the 
XNS protocols used by Novell in NetWare. 


The Seven-La>er OsS! Model for 
Network Communications: 

Where All the Ruz/words Kit In 

With the seven-layer model represented 
here, called Open System Interconnection 
(OSI). the International Standards 
Organization (ISO) has mapped out a set 
i of standards that define a common 
I language through which computers can 
talk to other computers over a network. 
Dozens ot companies and committees are 
working to create protocols and prod- 
ucts — identified by all kinds of acronyms 
and buzzwords— that will meet the 
standards of the OSI model. 

Don’t assume for a minute that real 
products fit this model so neatly. Though 
the ISO might think the world is orderly 
and structured, it just isn't. Engineers and 
designers often create protocols and 
products primarily to perform the functions 
of one layer, but they often can't resist 
tossing In a few features from another 
layer. For instance, although NetBIOS can 
reside in the transport layer by acting as 
an interface between the network operat- 
ing system and the adapter cards, it is 
most commonly found at the session 
layer, where application programs use it to 
exchange data with other applications. 

Here we show some of the products 
and protocols that follow the OSI stan- 
dards. The lighter-colored boxes show the 
primary area where each fits in. and the 
larger, darker, underlying boxes indicate 
the areas into which the protocol or 
product's functions extend. 


■ ISO 

International Standards Orguni/aiion. Paris, which 
developed the Open System Interconnection (OSI) 
model. 
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■ Locking i 

A method of protecting shared data. When an 
application program opem a file,^/e locking either 
P^ents simultaneous access by a second {vogram 
or limits such access to "read (xily.** DOS Versions 


1 


3.0 and later allow an application to lock a range of 
bytes in a file for various purposes. Since DBMS 
propams interpret this range of bytes as a record, 
diis is called record locking. 


m LU6.2 

Logical Unit 6.2. In IBM’s SNA scheme, a software 
product that implements the session-layer conversa- 
tion specified in the Advanced Program-to* Program 
Communications (APPC) protocol. 

{continues) 
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Introducing 





ThelAN 

0 IV&or 
Advantages. 


The ne^K DSC NEXUS’* Local .\m Netwuri inifXMliices 
6 imponani ad\‘ance$ in high-perfbnnance nenmrk- 
ing — beginning with flexibilit)' no other LAN can equal. 
DSC NEXOS can be ain^red for Token Rit^ AKCnet'* 
or EthemeL So you can choose the most aist-efiectiw 
conTiguraUun. You can use any ISM'-compaiiMe PC 
(8088/86. >86. 386. PS/2) as wrbuitons. Use any 
IB.M'Compaiible 386 as a dedicated network serser 


DSC NE.\OS meets or exceeds the performance of 
todayii fastest LANs on all types of application pack- 
ages. due to the speed of the 20 MHz 3^hased NEX/ 
Seis'er'* and hifdi'performance NEX/Link** inlerfve 
cards. Netwirk response stays lifditning-quick. even 
during peak demand perk)ds. The N'EX/tK'* operaik^ 
system also contains a powerful perk^mance bonus: a 



Or install a NEX/Server** network server with up to 
600 Mb of hard disk storage per server and built-in 
print sp(K)ling By simply adding NEX/seivers, your 
DSC NKOS LAN can grow to an unlimited number 
workstations with up to -lOO gigabytes of hard disk 
stora^. In any conBguratkm. your IBM-compatible 
DOS-based applicatkMis will run on DSC N'DtOS Baw- 
lessly. . . with an OS/2 migration path guaranteed 


"database engine*' which can process data of the sen’er. 
Only the needed data is transmitted, not the whole 
lUe. Thb cuts network traffic, unlocks ffies in milli- 
seconds instead of minutest, and speeds processing up 
to 6(X)% on databases which utilize this focUity. (Ce- 
rent listing of databases which utilize the DSC 
NEXUS database et^dne available on request ) 


DSC NEXOS connects your people and systems to 
each other. . .and to a whole world of resources. 
DSC NEXOS offers asynchronous communication serv- 
ers that provide emulation of DEC >7-220, 102 and 
52'* terminals. SNA/SDLC gateways to IBM 



System 3X, 5250 and 3270 environments. TCP/ 
IP gateways between MS-DOS* and UNIX environ- 
ments. X.25 gateways to public data networks. All 
implemented in the most seamless and cost-effective 
ways. 


DSC NEXOS features the most effective and convenient 
protection for your valuable data: automatic on-line 
upe backup. Changes to files (all files or only the 
types you select) are instantly copied to tape. In a 


Install DSC NEXOS with the IBM cabling syston, tele- 
phone system twisted-pair, thin Ethernet or standard 
coax cable. Then DSC NEXOS' familiar D(K commands. 


DSC Communications has a decade of experience 
in providing large-scale LAN installations and support 
to major U.S. corporations. DSC is dSso a leading 
supplier of telecommunications systems to the 
major public and private networks in the US, UK, 
Europe and Japan. By combining LAN and WAN tech- 
itologies, DSC now delivers end-to-end connectivity 




worst-case disaster, your disk can be reloaded, updated 
and back in service in as little as half an hour... 
software fault tolerance that no other network can 
provide. 


on-line help and simple menus reduce the time and 
effort of software installation, user training and system 
management. 


in one package— a capability other companies have 
only promised. DSC has worldwide support And a 
global perspective. DSC NEXOS is the first Third 
Generation LAN — a “network engine" that empowers 
PCs to achieve new levels of productivity. Call now 
for a firee DSC NEXOS information package, or to dis- 
cuss your networking needs with a DSC sales engineer 


DSC Communications Corporation 

Business Network Systems Group 

3 lOI Scon Btvd . Saou dare, CA 950S4 

Call 800-832-7274 For More Information 
In the U.K. dial 100 and ask for FREEFONE-NESIAR 

The New IAN 

NEm 

DSC NEXOS, NEV'Srrvir.NEX/liakandNOO'aSairindcmffeotDGCCamnincsUomCotpontkn AtCnritoaUwktnaAofDil^wMultK. IBUbii«|psimdtndcmaAo(ln^ BuslMSsMichtflnOifpiinUnn 

DEC VTMO. 102. and arr iradesiariu ot MKKal Eqalpneffl CoqionOiDA. 




CIRCLE 338 ON READER SERVICE CARD 


■ NETWORKING TERMINOLOGY 


A Glossary of Networking Terms (continued) 


■ MAC 

Media Access Control. See access protocol. 

■ MAP 

Manufacturing Automation Protocol. A token-pass- 
ing bus LAN designed by General Motors. 

■ Media 

The cabling or wiring used tocarry network signals. 
Typical examples are coax, fiber-optic, and twisted- 
pair wire. 

■ NetBIOS 

Network Basic Input/Output System. A layer of 
software originally developed by IBM and Sytek to 
link a network operating system with specific hard- 
ware. It can also open communications between 
workstations on a network at the session layer. 
Today, many vendors either provide a version of 
NetBIOS to interface with their hardware or emulate 
its sessicm-layer communications services in their 
network products. 

■ Network layer 

The third level of the OSI model, containing the 
logic and rules that determine the path to be taken by 
data flowing through a network. Not important in 
small LANs. 

■ NFS 

Network File System. One of many distributed file 
system protocols that allow computers on a network 
to use the files and peripherals of anothernetworked 
computer as if they were local. This protocol was 
developed by Sun Microsystems and adopted by 
other vendors. 

■ OSI 

Open System Interconnection. A model developed 
by the ISO describing the network communications 
process. 

■ Packet 

A block of data sent over the network transmitting 
the identities the sending and receiving stations, 
error-control information, and a message. 

■ Peer-to-peer resource sharing 

A software architecture that lets any station contrib- 
ute resources to the network while still running local 
application programs. 

■ Physical layer 

The first layer of the OSI model. It consists of 
network wiring and cable. 

■ Presentation layer 

The sixth layer of the OSI model, which formatsdaia 
for screen presentation and translates incompatible 
file formats. 


■ Print server 

A computer on the network that makes one or more 
attached printers available toother users. The server 
usually requires a hard disk to spool the print jobs 
while they wait in a queue for the printer. 

■ Protocol 

A specification that describes the rules and proce- 
dures that products should follow to perform activi- 
ties on a network, such as transmitting data. Proto- 
cols allow products ftom different vendors to com- 
municate on the same network. 

■ Record lock 

See locking. 

■ Redirector 

A software module loaded intoevery network work- 
station. It captures application programs' requests 
for file- and equipment-sharing services and routes 
them through the netwoiic. 

■ Repeater 

A device that amplifies and regenerates signals so 
they can travel farther on a cable. 

■ RFS 

Remote File Service. One of the many distributed 
file system network protocols that allow one com- 
puter to use the files and peripherals of another as if 
they were local. Developed by AT&T and adopted 
by other vendors as a part of UNIX V. 

■ Router 

A machine in a large network that reads the destina- 
tion of a message and selects the best route. See 
network layer. 

m SAA 

Systems Application Architecture. A set of specifi- 
cations written by IBM describing how users, appli- 
cation programs, and communications programs 
interface. SAA represents an attempt to standardize 
the look and feel of applications. 

■ Server 

1 . A computer with large power supply and cabinet 
capacity. 2. Any computer on a network that makes 
file, print, or communications services available to 
other network stations. 

■ Session laver 

The fifth layer of the OSI model, which sets up the 
conditions whereby individual nodes on the net- 
work can communicate or send data to each other. 
The ftinctions of this layer are used for many pur- 
poses. including network gateway communica- 
tions. 

■ SMB 

Server Message Block. A distributed file system 
network protocol that allows one computer to use 
the files and peripherals of another as if they were 


local. Developed by Microsoft and adopted by IBM 
and many other vendors. 

■ SNA 

System Network Architecture. IBM's model of a 
communications system. 

■ StarLAN 

A networking system developed by AT&T that 
uses CSMA protocols on twisted-pair telephone 
wire. A subset of 802.3. 

■ TCP/IP 

Transmission Control Program/Intemet Program. A 
set of protocols developed by the E>epaitment of 
E)efense to link dissimilar computers across large 
networks. 

■ Token passing 

An access protocol in which a special message 
(token) circulates among the networit nodes giving 
them permission to transmit. 

■ Token-Ring 

Refers to the wire and the access protocol scheme 
whereby stations relay packets around in a logical 
ring configuration. This architecture is described in 
the IEEE 802.3 standards. 

■ Topolo^ 

The map of the networic. The physical topology 
describes how the wires or cables are laid out. and 
the logical or electrical topology describes how the 
messages flow. 

■ Transport layer 

The fourth layer of the OSI model. Software in this 
layer checks the integrity of and formats the data 
carried by the physical layer (I), managed by the 
data layer (2), and perhapis routed by the network 
layer (3). 

■ Twisted-pair wiring 

Cable comprised of two wires twisted together at 6 
turns per inch to provide electrical self-shielding. 
'Some telephone wire — but by no means all — is 
twisty-pair. 

■ X.25 

An international standard describing how comput- 
ers can access packet-switched netwcMts. Typical 
X.25 netwoits include Tymnet. Telenet, and MCI 
Mail. 

■ XNS 

Xerox Network Services. A multilayer protocol 
system developed by Xerox and adopted, at least in 
part, by Novell and other vendors. XNS is one of the 
many distributed file system protocols that allow 
network stations to use other computers' files and 
peripherals as if they were local. 

— Frank J. Derfler« Jr. 
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these products later on; for now, all you 
need to know is that these pieces of soft- 
ware reside in every network station and 
pass calls between application programs in 
the network. The primary applications that 
make use of session-layer communications 
are network gateway programs. 

PRESENTATION lAYER As soon as 
you start using blinking characters, reverse 
video, special data entry formats, graph- 
ics, and other features on the screen, you 
get into the presentation layer. This layer 
may also handle encryption and some spe- 
cial file formatting. It formats screens and 
files so that the final product looks the way 
the programmer intended. 

The presentation layer is the home of 
control codes, special graphics, and char- 
acter sets. Its software controls printers, 
plotters, and other peripherals. For micro- 
computers, this layer is the home of termi- 
nal emulators that make an IBM PC think 
it is a DEC VT- 100 or IBM 3278 terminal . 

APPUCATION LAYER The top of the 
layer cake— the application layer — serves 
the user. It’s where the network operating 
system and application programs re- 
side — everything from file sharing, print 
job spooling, and electronic mail to data- 
base management and accounting. The 
standards for this top layer ate few, and 
they usually apply only within a particular 
line of software products. Yet this layer is 
the most important one because the user 
controls it directly. 

Some functions, such as file transfer 
protocols, work from the application layer 
but do jobs assigned to a lower lay- 
er — somewhat akin to the president of the 
railroad sometimes having to sweep out 
boxcars. 

That’s it — the top of ISO’s OSI model. 
The concepts ate pretty ea,sy, but dozens of 
committees ate working to define stan- 
dards for little pieces of each layer, and 
great political fights ate being waged over 
whose ideas should prevail. Let’s go on to 
hang some buzzwords on the model and 
see where they fit. 

1EEE802ASTANDARDS The Institute 
of Electrical and Electronics Engineers 
(IEEE) developed a set of standards de- 
scribing the cabling, electrical topology. 


physical topology, and access scheme of 
network products. The committee struc- 
ture of the IEEE is numbered like the Dew- 
ey decimal system. The general committee 
working on these standards is 802. Various 
subcommittees, designated by decimal 
numbers, have different versions of the 
standards. 

These standards describe the protocols 
used in the lower two layers of the OSI 
rtrodel. They don’t go above those layers; 
thus, using the common name of one of the 
IEEE standards (like Token-Ring) is an in- 
complete response to the question, "What 
network do you use?" (You must also 
specify the network interface, including 

• 

Some ftinctions work from the 
application layer but do jobs as- 
signed to a lower layer— some- 
what akin to the president of a 
railroad sometimes having to 
sweep out boxcars. 

• 

the media and access protocol as well as 
the networking software,) 

You’ll hear about two IEEE 802 com- 
mittee standards that relate to PC-based 
LANs; 802.3 and 802.5. IEEE standard 
802.5 describes the Token-Ring architec- 
ture. The work of a committee that re- 
ceived a lot of attention and leadership 
from IBM, this standard describes a token- 
passing protocol used on a network of sta- 
tions connected together in a special way, 
combining an electrical ring topology 
(where every station actively passes infor- 
mation onto the next one in the ring) with a 
physical hub topology. 

IBM’s Token-Ring system is becoming 
more important to corporate ADP manag- 
ers because IBM supports an increasing 
number of mainframe computer Token- 
Ring interfaces. Under IBM’s Systems 
Application Architecture (SAA), main- 
frames and PCs share data as peers on net- 
works. 


An increasing number of vendors, like 
Proteon, make Token-Ring interface cards 
for popular minicomputers. They allow 
easy interaction without resorting to com- 
plex and expensive micro-to-mainframe 
links and gateways. 

IEEE 802.3, on the other hand, de- 
scribes a standard that owes a lot to the ear- 
lier Ethernet system. It uses carrier sense 
multiple access (CSMA) signaling on an 
electrical bus topology. 'The standard 
leaves room for several wiring options. 

The 802.3 committee is currently a hot- 
bed of activity. Vendors like 3Com, Syn- 
optics, and Hewlett-Packard (HP) have 
different methods of supplying lOMB-per- 
second service on twisted-pair wiring, and 
each is maneuvering to have its own meth- 
od accepted as a standard. 

Meanwhile, the 802.3 standard (partic- 
ularly as represented by slightly variant 
Ethernet systems pttxluced by DEC, HP, 
Xerox, and 3Com) is extremely popular. 
You can buy 802.3 interface cards for the 
PC from a dozen or more manufacturers. 
Similar cards designed for popular mini- 
computers are widely available. IBM even 
includes an optional Ethernet port on its 
newest mini/mainframe computer, the 
9370. 

While the 802. X standards don’t de- 
scribe every popular network cabling and 
access protocol scheme (ARCnet, for in- 
statKe, is not a perfect fit), “eight-oh-two- 
dot-something” is a frequently used ex- 
pression that you should know. 

IBM'S CABLE PLAN Another short- 
hand used by LAN writers and speakers is 
derived from IBM’s cabling scheme. The 
major vendors — AT&T, DEC, Northern 
Telecom, and others — have their own wir- 
ing schemes. Not unlike Chinese masters 
of the art of Fung Shui who combine engi- 
neering, ecology, and mysticism, these 
vendors all want you to wire your build- 
ings in certain ways that are advantageous 
for their equipment and that will keep the 
other dragons (the competing vendors) 
away from your door. 

1710 IBM cabling plan, like most things 
IBM, is comprehensive, capable, and ex- 
pensive to install. IBM has developed 
standards for certain types of cables, and it 
certifies certain manufacturers as meeting 
those standards. Here’s a quick reference: 
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■ Type I Cable: Shielded cable with two 
twisted pairs made from solid wire (as op- 
posed to stranded wire in type 6 below). 
Used for data transmission, particularly 
with Token-Ring networks. 

■ Type 2 Cable: Four unshielded pairs of 
solid wire for voice telephone and two 
shielded data pairs in the same sheath. 

■ Type 3 Cable: Four unshielded solid 
twisted pairs for voice or data. IBM's ver- 
sion of modern twisted-pair telephone 
wire. 

■ Type 4 Cable: No specification pub- 
lished. Must be used to connect Model 40 
PS/2s together. 

■ 7ype5Cab/f.Twofiber-opticstrands. 

■ Type 6 Cable: Shielded cable with two 
twisted pairs made from stranded wire. 
More flexible than type I cable. Designed 
for data transmission; commonly used be- 
tween a computer and a data jack in the 
wall. 

■ Type 7 Cable: No specification pub- 
lished. 

■ Type 8 Cable: A special “under-the- 
carpet" shielded twisted-pair cable de- 
signed to minimize the lump in the carpet 
that covers it. 

■ Type 9 Cable: Plenum cable. Two 
shield^ twisted pairs covered with a spe- 
cial name-retardant coating for use be- 
tween floors in a building. 

STRENGTHENING SIGNALS Signals 
can travel only limited distances before 
losing steam. For instaiKe. a signal on an 
Ethernet network can typically travel up to 
1 ,000 feet; one on a Token-Ring system, 
up to about 6(X) feet. Networks use repeat- 
ers, bridges, routers, and gateways to 
strengthen signals traveling long distances 
and to talk to other LANs or wide-area net- 
works. 

Repealers amplify and regenerate sig- 
nals for the network, allowing them to 
travel greater distances. In addition, re- 
peaters have electrical conlinuity, which 
means that they act like a one-lane high- 
way on which ^ta can travel in two direc- 
tions. but with no regulating traffic lights. 
Two signals simultaneously attempting to 
traverse the same stretch of road in oppo- 
site directions will collide. 

Buffered repealers also extend the op- 
erational distance that the network can 
cover. But this type of repeater breaks the 


electrical continuity of the network. Buff- 
ered repeaters act like the one-lane high- 
way described above but use a traffic light 
to conuxtl data flow and prevent collisions. 

Bridges allow you to join two local area 
networks, and they allow stations on either 
network to access resources on the other. 
Unlike repeaters, bridges don't regenerate 
signals or control the access protocol . 

Gateways, which run on the OSI ses- 
sion layer, allow networks running totally 
incompatible protocols to communicate. 
Tme X.2S gateways are a good example. 

• 

Some LAN system vendors want 
you to wire your buildings in 
ways that are advantageous for 
their equipment and that will 
keep competing vendors away 
from your door. 

• 

In PC-ba.sed networks, gateways typically 
link PCs to host machines such as IBM 
mainframes. 

HIGHER-LEVEL PROTOCOLS Mov- 
ing up through the OSI model's layers, 
let's look at the techniques (each with its 
own buzzwords) used by different LAN 
software suppliers for the layer 4 (trans- 
port) and layers (session) protocols. 

If you don't specify the transport- layer 
protocols you want to use, you'll get what- 
ever the vendor includes in its standard 
"protocol stack." These protocols may or 
may not be available for the various main- 
frames or minicomputers in your network. 
Selection of the proper higher-level proto- 
cols by managers of large corporate net- 
works is a complex, important task. 

Tcp/ip The earliest large network sys- 
tems were fielded by the Department of 
Defense (DoD). The DoD financed the de- 
velopment of interactive network commu- 
nications software for many different 
mainframes and minicomputers. The stan- 


dard core of the DoD-specified software 
consists of programs that implement two 
protocols, called Transmission Control 
Program (TCP) and Internet Program (IP). 
The availability of TCP/IP software and 
the continuing active enforcement of the 
protocols by the DoD (through software 
certification) makes them attractive to 
managers who face the challenge of inte- 
grating dissimilar computer systems. 

TCP and IP perform primarily what the 
OSI model terms layer 4 (transport) func- 
tions. Particularly important is the ability 
to communicate, translate, and order data 
among two or more different computer 
systems. 

Companies like Excelan and Chi sell 
TCP/IP software customized for specific 
computers and controller cards. These 
software modules communicate through 
the network, recognize each other, and 
pass messages in a common format gener- 
ated by the higher-level session layer and 
application programs. 

TCP/IP software is popular with man- 
agers of large networks because it works 
and is available for many computers. No- 
vell, 3Com, Banyan, and other vendors of 
networking software offer various options, 
ranging from standalone interface boxes to 
TCP/IP LAN gateways. 

NETBIOS Another institutional solu- 
tion now enjoying grass-roots suppon is 
NetBIOS. NetBIOS started as an interface 
between the IBM PC Network Program 
(PCNP, superseded by PC LAN) and net- 
work interface cards provided by Sytek. 
When the IBM/Sytek team designed the 
interface, they also made it a programma- 
ble entry way into the network, allowing 
systems to communicate over network 
hardware without going through the 
networking software. 

A grass-roots movement of large-net- 
work users is now pushing a combination 
of NetBIOS (operating at the OSI session 
layer) and TCP/IP. In this combination, 
application programs make calls to Net- 
BIOS. Vendors like Novell. 3Com, and 
Banyan don't actually use NetBIOS to 
drive network interface cards, but their op- 
erating systems can run NetBIOS emula- 
tors to furnish the same session-layer com- 
munications services NetBIOS offers. 

NetBIOS modules establish virtual 


PC .MAGAZINE ■ JUNEI4. 1988 
108 




Jtffo mj 


Subsystems 
for NoveirNetWare: 


Until now, adding more storage to a 
Novell network has been expensive 
and time-consuming. With sykem 
compatibility limiting both perform- 
ance and capacity. Not any more. 
Storage Dimensions has a better way. 



Simplicity. From SFT 
NetWirev2.1toELS 
NetWire, there’s a 
LANStor” solution for 
your most demanding network 
applications. Each disk subsystem is 
ready to run. Designed, test^, and 
\ certified to meet 

NetWire’s demands, 
right out of the box. 



Without running COMPSURE 
You’re up and running in 
minutes— not hours or days. 

Capacity. Internal and external 
models offer 115 MB to 1144 MB, with 
options for even higher capacities. And 
whatever your server — AT-compatible 
or Novell, 286 or 386 — LANStor 
subsystems deliver exceptional 
performance. 

Value. Storage Dimensions gives 
you certified Novell compatibility at 
affordable prices. With higher capacity, 
supierior pierformance, trouble- fi'ee 
iastallation, and solid tech suppxrrt by 
preople who know NetWare. 

Hours? or Ours. The choice is yours. 
Make it today. Call us: 

(408) 879-0300, Ext. 802 



m STORAGE DIMENSIONS 

A MAXTOR COMPANY 
Our new address . . . 214S Hamilton Avenue. San Jose, CA 95125 


lANSinr disk .subsysicms arc a pltonc call away. Ask for a distributor near you. 
LANStorLsairadcmarkofStorafte Dimensions. •1988, Storage Dimensions 
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Tired of Walking Floppies? 


Get rid of your tennis shoe network 
with Many Link. 


You need to share a document^so 
you walk a floppy to an associate. 

Or you need something printed, so 
you walk a floppy to someone who 
has a printer on their PC. Which 
means they have to stop what 
they’re doing. Maybe you have a 
message for someone. Or just want 
to chat. More walking. More inter* 
ruptions. More bother. 

Stop walking, start sharing. 

You can stop walking floppies 
around and start sharing documents, 
printers and messages— all three 
features— from one software 
package: ManyLink for PCs. It even 
allows you to do 5.25" and 3.5" disk 
conversions between PCs and PS/2s. 

No other PC network is so 
versatile or so easy to install and run. 
Or so economical. You can connect 
two PCs with ManyLink for only 
$165. 

Share files while you work. 

It's simple. With a couple of key- 


strokes you can request a disk file 
from another ManyLink connected 
PC, then go back to your work. File 
transfer is accomplished ''in the 
background”— without interrupting 
you or the other PC. A polite beep 
on your computer tells you when the 
file arrives. Files you don't want to 
share can be locked to protect data 
from network access. 

Share printers without 
leaving your desk. 

Send your jobs to any printer 
connected to a PC running Many- 
Link. While your job is being 
printed, you can continue your work 
because all printing— like file 
transfering— occurs unnoticed in the 
background. 

Chat with another PC user. 

You can send and receive brief 
messages to another ManyLink 
connected PC without leaving your 
application. Telephone messages. 


instructions, questions or what- 
ever. ..appear on your screen. 

Costs that won’t run away 
from you. 

ManyLink for PCs fills your 
networking needs now and can grow 
easily and inexpensively as you 
expand. Each $165 ManyLink for 
PC package contains all you need to 
make two PCs communicate: a 25' 
serial cable, instruction manual and 
software. Each additional package 
allows you to connect another PC, 
and so on. Add PCs as you want. 


Take a tscalk (or 
run) to your dealer 
now for ManyLink 
for PCs. Or contact 
NetUne, 85 West 
Center, Provo, 

Utah 84603. 
Telephone: 

1801) 373-6000. 

MNetLine 


when you want. 
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■ NETWORKING TERMINOLOGY 


communications sessions with each other 
across the network. However, NetBIOS 
has a simple naming scheme that doesn’t 
work well between networks or in a wide 
variety of operating systems. The Internet 
Protocol portion of TCP/IP packages the 
NetBIOS modules so that they travel intact 
through multiple levels of network names 
and addresses. 

LAYER 4 AND ABOVE If you don’t use 
TCP/IP and NetBIOS — or some rare layer 
4 (network-layer) protocol complying with 
the ISO model — you enter a maze of ven- 
dor-specific protocols. If you use PCs only 
in a network working together or perhaps 
using a gateway for mainframe file shar- 
ing, you don’t care what protocols the 
networking software uses. But if you want 
computers from IBM. DEC, HP, and oth- 
er vendors to treat each other as peers on 
the network, and if you want to access files 
on the DEC from your PC’s D: drive and 
files on the HP from your PC’s H: drive, 
the network protocols you use become 
very important. (One caveat; these proto- 
cols don’t make otherwise incompatible 
application files compatible; they just 
move them across the network and offer 
access to them.) 

Each vendor engages other vendors to 
support its protocol in their products. 
What’s important is that the set of vendors 
supporting a specific protocol matches the 
set of vendors whose equipment is used on 
your network. 

IBM’S SNA AND APPC IBM would like 
to wrap you in the Big Blue web called 
System Network Architecture. IBM’s an- 
swer to the OSI model, SNA describes 
how IBM thinks a communications system 
should work. 

Advanced Program-to-Program Com- 
munications (APPC) is a protocol within 
the SNA model that establishes the condi- 
tions that enable programs to communicate 
across the network. APPC is analogous to 
the session layer of the OSI model. Ac- 
cording to IBM, APPC is the communica- 
tions basis for all of the corporation’s fu- 
ture applications and systems products. 
Two other hot buzzwords from IBM — 
APPC7PC and LU 6.2 — are the names of 
products that actually implement the 
APPC specifications. 


IBM’S SAA You can think of IBM’s 
Systems Application Architecture (SAA) 
as a stack of documents describing how 
things should be done. SAA describes ap- 
plication program interfaces (that look just 
like OS/2’s Presentation Manager), screen 
and keyboard standards, and communica- 
tions protocols to operating systems and to 
facilities like APPC, 

DECNET The other company that can 
drown you in a sea of acronyms is Digital 
Equipment Corporation. DEC developed 

• 

Each vendor engages others to 
support its protcol , but what 
counts is that the vendors sup- 
porting a specific protocol match 
those whose equipment is used 
on your network. 

• 

its own protocol stack for interconnecting 
DEC systems both locally and over wide- 
area networks. The DECNET protocols 
are supposed to be heading toward com- 
patibility with the ISO standards. It seems 
itkely that DEC will adopt certain ISO pro- 
tocols (as will many other vendors) to beat 
the drum for their compatibility. 

APPLE Apple has its own set of proto- 
cols in the Appletalk family. The Apple- 
talk Filing Protocol is the one that allows 
distributed file sharing across the network. 
AFP is attached to the Hierarchical File 
System (HFS) in the Macintosh operating 
system. 

DISTRIBUTED FILE SYSTEMS 

SMB, RFS, NFS, and XNS are acronyms 
for some of the contending distributed fde 
system network protocols. Distributed file 
systems, which are a part of every net- 
work, allow one computer on a network to 
use the files and peripherals of another 
networked computer as if they were local. 
The two operating systems link so that a 


subdirectory made available on the host is 
seen as a disk drive or as a separate subdir- 
ectory on the user’s computer. Thus, ap- 
plication programs running on the user’s 
computer can access the files and re- 
sources on the host without requiring spe- 
cial programming. 

These protocols operate in approxi- 
mately the same way, but they are not in- 
terchangeable. Typically, a major vendor 
develops the protocol for use within a 
product line, and other vendors license it to 
achieve compatibility. 

SMB stands for Server Message Block, 
a protocol developed by Microsoft and 
IBM that’s used in the IBM PC LAN pro- 
gram. AT&T, DEC, Intel, HP, Unger- 
mann-Bass, and others all support or ac- 
commodate it to some degree. 

RFS is the Remote File Service devel- 
oped by AT&T. Since RFS is integral to 
UNIX V, Version 3, vendors in the UNIX 
market support it in their products. RFS is 
implemented using the powerful 
"streams" facility in the System V.3, 
which allows applications to open a stream 
to or from a device (in UNIX everything is 
a device: serial port, disk, and so forth) 
across any defined transport-level inter- 
face (TLI). The TLl can be the default 
UNIX transport services, or TCP, or some 
other protocol, 

NFS stands for the Network File Sys- 
tem, an architecture developed by Sun Mi- 
crosystems. Sun’s PC-NFS is a complete 
but no-ftills network operating system for 
the PC. The memory-resident module 
gives you access to files stored on UNIX- 
based minicomputers. Companies in the 
professional workstation market, includ- 
ing Texas Instruments. HP. Harris, and 
many others, support the NFS architecture 
in their products. 

Largely because of its leading role in 
selling Ethernet products. Xerox has been 
successful in promoting its own Xerox 
Network Services (XNS). 3Com uses 
XNS in its 3+Share software, and Novell 
uses a subset of XNS (called IPX) in its 
popular A/eflVare, 

Although this primer on buzzwords and 
acronyms just scratches the surface of the 
compendium of networking terminology, 
it should help you gain a better understand- 
ing of the strange, new language of con- 
nectivity. Hffi 
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u For sheer 
power, ease of 
use, speed, and 
flexibility, you 
would be hard- 
pressed to find 
a more capable 
product, es- 


pecially if you need advanced fea- 
tures. It works just as well with a 


half-dozen spreadsheets simulta- 
neously as it does with one. 


— InfoWorld 


(4 Integrated systems 
have come a long way, 
and Smart has ... the 
widest array of powerful 
features . . . strong points 
include intelligent data 
sharing and good file 
security, intuitive ease 
of use, a powerful programming 
language, and consistently good 
performance . . . Smart can fill the 
bill for a total, integrated software 
system. 

— PC Magazine 
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W hether you’re just getting 
started as a lone compu- 
ter user, or you’re the 
Manager of Information Systems 
supporting thousands of PC users, 
discover easy-to-use applications 
your office won’t outgrow. Single 
user and Multi-user software for 
DOS, LANs, UNIX or XENIX 
systems: Word Processing, Spread- 
sheet & Graphics, Database Man- 
agement and Communications. For 
additional information, including 
a Free Smart Demo, simply return 
the reply card or call toll-free 
(800) 331-1763. In Kansas or Alaska 
call (913) 492-3800, in Canada call 
(800) 233-6905. 


Smanvvferp 

Jrom Informix Software 





...ABOUT ANALYZING 

VniTD riATA '»bu might be spreading your 
I v/UIV Lw\lr\. spreadsheet a little too thin. Or 
maybe you're starting from scratch. But if you're serious 
about data analysis, you're ready for SPSS/PC+' - a full 
software family that brings you eight high-powered ways 
to complete any data analysis task. 

Enter it. SPSS Data Entry M' is a fully integrated data 
entry, cleaning and editing’tool. 

Analyze it. The SPSS/TC-t- base package provides a 
powerful array of statistical and reporting procedures. 

Picture it. SPSS/PC-t- Graph-in-the-Box" featuring New 
England Softwands Graph-in-the-Box" offers full color 
“snapshot” graphics. 

Examine it. SPSS/PC-(- Advanced Statistics" lets you 
get more serious with your data. 

Predict it. SPSS/PC-r- Trends"-our latest option-is the 
complete time series analysis/forecasting tool. 

Table it. SPSSfPC-i- Tables" produces presentation- 
ready tables instantly. 


Chart it SPSS/PC-i- Graphics" featuring Microsoft* 
Chart creates show-stopping graphs and charts. 

Map it SPSS/PC-i- Mapping" featuring MAP-MASTER" 
creates maps where vast amounts of data can be sum- 
marized and presented in one, simple picture. 

SPSS/PC-i- products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VALUE PLUS" plan. And 
SP^ now offers a SPSS/PC-t- version for Novell LANs. 

So if you're serious about data analysis, step up to 
SPSS/PC-I-. For details, contact our Marketing 

call 1/312/329-3316 


SPSS Inc. • 444 North Michigan AManue. Suite 3000 • Chicago. IKnots 6061 1 

In Europa; SPSS Europe BV » RO. Box 11S»4200 AC Gorinchem, The Netfiertands* Telephone: +31183036711 •TWX: 21019 


SPSS/PC+ runs on eMPC/XT/4r^w<h hard dak. Cof<aci SPSS Inc lor compa tt ]iemiaooompmefs.SPSSPC-*-. SPSS Bala Eney 11. SPSS/PC-» Qraph-m-the-Boc. SPSS/PC-f Adwced StaUalics. 
SPSS/PC+ 'Nnda.SPSS/PO lUtles. SPSS/PC-k Graphics and SPSSPC^ Mapping are trademarks of SPSS Inc vmiE PLUS to a trademark ol Inc Chvt and Mkrooh ara tredemats of 
MODaoTt Corporadon. MAP MASTER to a eaderT>arkolAahion-TaaB.Graph-irHhe-6cK to a trademark ot New EngtarktSoTtwiare. Inc 01967 SPSS Inc 
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COVER STORY 


A FIELD GUIDE TO 



OPERATING SYSTEMS 


The fastest drives and interface cards are worth little 
without the right networking software to run them. 


any people worry mote about net- 
work interface cards and cabling 
than about operating systems. While they 
can usually specify that they want a server 
with fast disk drives and a prtxtcssor, they 
don't know how to quantify, measure, or 
select networking software. But software 
can make or break a network . 

Quite simply, nxxlcm networking soft- 
ware is what makes distant resources l<x:al . 
If you are interested in files that reside on a 
machine down the hall that acLs as a server, 
the software enables you to access those 
files as if they resided on drives in your 
own machine. It lets you use printers locat- 
ed thousands of feet — or even miles — 
away as if they were snugly attached to 
your own LPTI psrrt. And it allows you to 


use network modems or even minicomput- 
ers as if they were cabled to your own 
COM I port. 

Network operating systems have a mul- 
titasking and multiuser architecture; in that 
respect, they're more like minicomputer 
and mainframe-computer operating sys- 
tems than like DOS or Microsoft's new op- 
erating system. OS/2. Your PC's DOS 
takes requests from application programs 
and translates them, one at a time, into ac- 
tions performed by the video display, disk 
drives, and other peripheral devices. OS/2 
can satisfy many requests at the same time, 
as long as the requests are made according 
to strict rules; therefore OS/2 is a multi- 
tasking operating system for PCs. Net- 
work operating systems, on the other 


hand, take requests for services from many 
application programs at the same time and 
satisfy them with the network's re- 
sources — in effect, arbitrating requests for 
the same services from different users. 

INVISIBLE AND MODULAR Ideally, 
networking software is invisible to tbe end 
users. When you use it. you know you 
have more resources available, but you 
usually don't care where the resources are 
or how you are attached to them. 

Sttiicturally. networking software has 
many modules. Most of them reside in the 
machine that acts as the server for data, 
printer, or communications resources. But 
several important program modules must 
be in every workstation or, sometimes, in 
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■ LAN OPERATING SYSTEMS 


i I. 


Networking Software/ 
Hardware Interaction 


N etwork operating software, residing 
on every workstation and server, is 
a complex combination of modules that 
must work together. This diagram shows 
how the operating software interacts with 
the hardware and software on the 
woilcstation (left) and the server (right). 
(For both woilcstation and server, the 
hardware is the bottom level of the 
diagram; everything above that is soft- 
ware. Arrows represent the flow of mes- 
sages — requests for services and data 
and the responses.) 

The workstation is only a “client,’* 
with no capabilities for contributing 
resources to other network stations. It 
has the same PC hardware (disk drives, 
monitor, keyboard, and so forth). BIOS 
(Basic Input/Output System, the software 
that links the hardware to DOS), and 
DOS that all PCs have, whether 
networked or not. 

For LAN operation, several additional 
elements are necessary, both hardware 


(the interface cards and cables, tinted blue) 
and software (the redirector, NetBIOS, and 
driver software, tinted yellow). First, the 
application program running on the work- 
station may have certain added network 
attributes, such as the ability to issue record 
and file lock commands automatically 
through EXDS. (This software enhancement 
is not strictly necessary, since even 
application programs not designed with a 
LAN in mind can run on a netwoilc.) 

Second, the redirector module is added, 
to intervene between the application 
program and DOS. It intercepts software 
interrupt 21h calls generated when an appli- 
cation program asks DOS for services like 
file access. Each PC's redirector is 
programmed to switch certain calls — such 
as requests for data from drives that don’t 
exist in the local PC’s hardware— out 
through the network for service. Thanks to 
the redirector, a PC application can easily 
use network resources just by addressing 
the correct disk drive. 

Another added software module, the 
interface card driver, moves data between 
the redirector and the workstation's network 
interface card. This driver software is 


Workstation 


Interrupt 5Ch 



specifically designed for network 
interface card hardware. Some card 
vendors supply it in a format that from 
the redirector’s view looks like the 
NetBIOS program developed by IBM and 
Sytek to link their network hardware and 
software. If the driver is wrapped in a 
NetBIOS interface, it fits the Microsoft 
redirector supplied with IBM’s PC LAN 
and many other operating systems. 

If the interface card driver doesn’t 
perform the communications functions 
associated with NetBIOS, another 
software module usually emulates those 
functions. Application programs use a 
software interrupt 5Ch to call for session- 
level communications services from the 
NetBIOS emulator or conforming 
NetBIOS software. 

The network interface card sits in the 
expansion bus of the workstation. In 
modem networics, its wiring and its media 
access protocol are almost always 
independent of the networking software. 
The interface card includes programs in 
read-only memory that manage the 
creation and transmission of packets over 
the network. 

At the other end of the cable from the 
workstation interface card is the server, 
with additional specialized LAN software 
and its own interface card. After the 
server interface card does its job, a 
NetBIOS module or emulator watches for 
packets containing NetBIOS information. 
Other messages pass to the security and 
multiuser software modules. 

Like any other computer, the server 
runs an operating system — sometimes 
DOS, but often a unique system or (me 
derived from the UNIX system. If the 
system is DOS, you can almost always 
run local application programs and use 
the computer as a network terminal. But 
remember, all server software requires a 
lot of processor RAM and attenticm. 

Finally, network utility programs run 
on the server, offering print spooling, 
auditing, and other LAN features. 

— Frank J. Derfler, Jr. 
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devices posed between the workstation 
and the network. (See the diagram 
“Networking Softwate/Hardware Interac- 
tion.") 

Working together, these program mod- 
ules perform the basic actions of network- 
ing software. In a nuLshell, networking 
software recognizes users. a.ssociates their 
preprogrammed privileges with their iden- 
tities. and then reroutes their DOS requests 
to the apprtrpriate server for action. The 
operating system .software in the server 
frequently is not a variety of MS-DOS. but 
it must emulate DOS and respond properly 
to DOS requests routed from the worksta- 
tions. (This admittedly facile description 
would probably make the developers of 
these systems protest; they use many dif- 
ferent complex techniques to make 
networking software work, and have made 
large financial investments in developing 
technical standards.) 

DIFFERENT SPECIES Darwin's 
method of categorizing strange critters — 
according to species and phylum — 
can also he applied to operating systems, 
which (Kcur in two differcnt species, each 
having different ancestors and largely dif- 
ferent attributes. One species is derived 
I'ntm M.S-IX).S; the other has nxits in mini- 
computer operating systems like UNIX. 

niE M.S-DOS SPEC IKS M.S-IX)S is a 
weak basis for a network operating sys- 
tem. since it's not designed to be able to 
run multiple programs and satisfy many 
users simultaneously. Companies market- 
ing DO.S-based network software use 
patches and shell programs that intercept 
multiple requests, buffer them, and divide 
poKcssor time among tasks. Some compa- 
nies. such as Fox Rcseaah (now lONET 
Communications) and Ceniram Systems 
(now TOPS, owned by Sun Microsys- 
tems). developed their own programs to 
imxlify IX)S and give stations network ca- 
pabilities. These prttgrams represent sepa- 
rate branches evolving along parallel lines. 


The largest number of DOS-derived 
operating systems, however, are the work 
of Micnasoft. That company developed a 
set of programs for DOS-ba.sed network 
operating systems called MS-Nel. and 
many vendors license pieces of MS-Nel for 
their use. DEC. AT&T. 3Com. and IBM. 
for example, incorporate some part of MS- 
Nel in their networking systems, adding 
their own menus and user interfaces. 
Some, like 3Com and DEC. add signifi- 
cant pieces of their own code, using only 
small parts of MS-Net. 

Tliese DOS-ba.sed network operating 
systems share a number of characteristics. 
The most evident one is peer-uvpeer re- 
source sharing, the ability to allow any PC 
on the network to contribute resources 
such as printers and disk drives. The DOS 
add-on programs that offer multifunction 
capabilities work in the background mode, 
so someone else on the network can use 
your disk drive or printer, for example, 
while you are tuning PC application pro- 
grams on your machine. 


Peer-to-peer resource sharing is both a 
capability and a limitation. On the positive 
side, it allows great flexibility and makes 
these .systems economical in installations 
having as few as two PCs. Since these op- 
erating systems can run on any of the Intel 
processors used in the PC family, even 
IBM PC-XTs or Model 30s can share their 
resources with other PCs. On the negative 
side, peer-to-peer resource sharing typical- 
ly will slow response times, can stifle the 
growth of the network, and may make it 
more difficult to manage. When files and 
printers are spread among many machines 
acting as servers, administrative problems 
multiply. 

In the evolution of the 3Com software 
away from ils DOS roots, it lost peer-to- 
peer resource sharing. 3Com's 3+Share 
software is the only DOS-ba.sed operating 
system we can identify that requires a dedi- 
cated server. But. as we will discuss later. 
3Com's software is being grafted back to 
tbe DOS tap root, since 3Com is cooperat- 
ing with Microsoft in developing LAN- 


Menus. spooling, 
local processes 


NetBIOS 

or 


1 


Network operating 
system 


Security 


Driver 

software 


Server's operating 
system 


BIOS or hardware 
drivers 



Server 
hardware 
with data 
storage 
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■ LAN OPERATING SYSTEMS 


Manager, Micnwofl’s next generation of 
networking software. 

DOS-based systems (with the excep- 
tions of lONET and LANtastic Network 
Operating System) share another trait: 

RAM hunger. It isn't unusual to lose 1 20K 
or I40K of RAM to the networking soft- 
ware in a work.station. Often buffers and 
code loaded on boot-up in the CON- 
FIG.SYS file use some of this space, so 
it's lost to DOS applications whether the 
network is in use or not. 

If the workstation is configured to share 
resources with the network, some pro- 
grams, like IBM's FC Local Area Network 
Program (PC LAN), can occupy nearly 
4(X)K RAM. A few specialized memory 
add-on products might allow the use of 
RAM outside of DOS's 640K for at lea.st 
part of the networking .software modules in 
some programs. 3Com's new EtherLink 
Plus and TokenLink Plus cards are de- 
signed to reduce some of the pressure on 
RAM by storing mote program code on 
the networking card. Banyan Systems' 

VINES works with several RAM card 
products that use some of the open spaces 
in an AT's memory map. But generally 
you'll lose RAM space for application pro- 
grams with almost all types of networking 
software. 

The MS-Net-based programs also share 
a common command syntax. The 3Com 
programming syntax keeps its individual- 
ity by being at least cosmetically different 
from that of MS-Net, Some members of 
this species, like TOPS and Tapestry, 
evolved separately from DOS and use very 
different command-line statements and 
syntax (icons in the case of Tapestry), Be- 
cause the MS-Net syntax is used so widely, 
lONET Communications adopted it for the 
lONET operating system, and Western 
Digital merged it with ViaNet by simply 
adding the MS-Net commands to the com- 
pany's older command languages. 

'The standard features of the DOS- 
based operating systems vary widely. 

They all have menus and some kind of 
print job spooling and queuing capability, 
but most do not include electronic mail or 
network management functions. lONET, 
with its standard library of features such as 
mail, chat, and network statistics, is a no- 
table exception. Torus Systems includes a 
powerful e-mail capability in Tapestry, 
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A Decision Guide for Networking Software 


H you are loolting tor a local area 
network operating system lor a spedlic 
workgmup activity, the presence or 
absence of just one or two features can 
be the deciding factor. To help you 


narrow your choices, we've listed typical 
networking activities, the features cmcial 
to them, and the packages that offer those 
features. 


Keyfeeturea: 


Product*: 


INTENSIVE DATABASE MANAGEMENT 


(Aeoourtino. wMfv t iio m . Inwanlofy. and olhar lunctiona) 

Fast response time 

Addresses more than the 30MB Kmit of DOS 


• LifeNet 

• SFT NetWare 2.1 


• 3+Share 

• VINES 


MICRO-TO-MAINFRAME AND WIDE-AREA-NETWORK INTEGRATION 


K*yt**tur*s: 

Products: 


(In a oofporadon or lafga ofQanization) 

X.25, TCP/IP protocols 
3270 connectivity options 
Multiple file servers 

• UteNel • Tapestry 

• PC LAN • lONET 

• SFT NetWare 2.1 • SfShare 


• ViaNet 

• VINES 


MODERATE WORD PROCESSING. SPREADSHEET. AND DBMS CAPABILITIES 


KaytaMuras: 


Products: 


tSmSaUoal 

Economy 

Easy access to applications 
Peer-to-peer resource sharing 
Printer sharing 

a LANtastic * PC LAN 

a Network-OS * Tapestry 
a Omninet PC/NOS * lONET 


a TOPS 
a ViaNet 


CONNECTING IBM PCs AND MACINTOSH COMPUTERS 


Kay toatures: 
Products: 


File transfer 
Printer sharing 
Hard disk drive sharing 

a 3tShare a TOPS 


Kayfaatures: 

Products: 


COST TRACKING AND ACCOUNTING 


(pTotaMlOfMl oWcn Of QovofTwnoni oonOodof) 

Tracking network activity by user 
Bill-back to user's department 

a LANtastic * SFT NetWare 2.1 


a VINES 


Kaytaaturas: 


Products: 


CRITICAL FUNCTIONS 


(Such 08 incom* production. h«*llh. safoty. or MCunly) 

Resistance to failure 
Fault tolerance 
Ease of rectovery 

a LifeNet * SFT NetWare 2.1 









Test Drive 

The Fastest Ethernet' 
Network Today 

The experts have one word for our new 
AST-Ethemet" networking solutioa Fastest 
Small wonder; when you consider all the 
features No other Ethernet solution is designed with 
the advanced circuitty, shared RAM and 16-bit en- 
gineering that provides unbelievable speed using 
0 wait-state machines And when you combine 
AST-Ethemet with powerful AST-Advanced 
NetWare” operating system software; the result 
is unbeatable performance 

Which means that no matter what demands 
you place on AST-Ethemet— be it a local area 
network for intensive I/O applications or a net- 
work bridge between separate networks— 
you can coimt on reliable; top-speed data maneuverabilrty. 
AST Ethernet is just one of several 




top-of-the-line connectivity solutions 
offered by AST Research. You'll find high 
performance with tme industry compati- 
bility among our System 34/36/38 com- 
munications products, mainftame con- 
nectivity line; and a large fanily of local 
areanetworte 

If you haven't bought a networking 
solution fiom AST before; maybe it’s time 
you went for a test drive For information 
on our trial evaluation program, call us 
(714) 863-9991 and ask for operator 
AEKXM or fill out the coupon and 
mail it to AST Research, 

2121 Alton Ave Irvine; 

CA 92714-4992, 

Attn. M.C. MSCRRCH INC. 

ACT Maikets p>o4«cti wnMwMe-lB Eaiope aad the MUAe EM CrB: 44 1 
S6«43M;iatheRtfEMcal:M2S7imS:biCMi^call:4l»SM7914A5T 
mn/ASrlof^npstmdmu/ASrPrenmimASr-SJiienielMiASr-AipaHoalNetWtrr 
tmkmtiHu AST Rexarrk he NovtOrtgatereda>dNetWim;tHiderrur1tNeweOCdip 
EOttmrtlmdemark Xerox CorpXUmn pO emlar^EikeTiJiiktn^ttmtrk 3Com 
CorpEAerCaniPlHsIrmteiiurkVMernDigtlalCorpiCopyrif^^ IfiSSAST 
ResatrrK hr ABrigfitsraerml 
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Benchmark ‘tet Results for Selected Ethernet Networks 

Network Adapter Maximum Workine Bandwidth 


(Kbytes second) 

AST Ethernet* 

660 

AST Ethernet 

576 

Western Digital EtheiCaixl Plus' 

534 

3Com* EtherUnk' 

235 

3Com EtherLink+ 

410 

Novell* Ethernet 

429 

• Usin^ AST Premium'’ 2S6.a WMUzOuxat-staUcamputerassenrr 

Sourer NokU Petfamancr Uhhty Benchmark Tests (Perlormi usme 

Sovea 286- A. an S MH7. 0 wail-state server 



□ Have an AST Representative call me abcmt AST-Ethemet 

□ Send me more information on AST’s trial evaluation 
pix^am. 


Name_ 
Title 


Company _ 


Qty _ 


_Zip_ 


AST Research. Inc. 2121 Alton Ave. Irvine, CA 92714-4992. 

PCM 6/14/88 




Choose the W^ng 

“I just assumed...” 

These are the three most deadly 
words in business. 

When others hear them, they 
know what happened. 

Someone didn’t do his homework. 
Someone didn’t ask the right 
questions. 

Someone didn’t think. 

The next operating system 
you choose will haw far-reaching 
consequences...in terms of cost, 
compatibility, and connectivity. 

Make sure your recommendations 
aren’t based on felse assumptions. 

‘Tell me again our next 

operating system will cost over 
$1,000 per computer” 

When thej’ tell you that OS/2 will 
be a low-cost upgrade, don’t believe it. 

Computerworld’s March 7, 1988, 
front-page story stated that OS/2 could 
cost “nearly $5,000 in additional 
expenses” for each IBM PC AT...to 
cover the costs of memory apansion 
and a new display. 

“Ewn if vou just bought an IBM 
Personal System/2 Model 50 last 
week,” the repon continued, “you are 
probably looking at extensive upgrade 
costs...” $1,750 for more memory, 
alone. 

Plus, you’ll need to add the costs 
of new applications software, the costs 


materit 


operating System... And You’ll P^. 


of training, and the costs of the 
system. 

All in all, a very expensive 
upgrade. 

“How can you say 

this operating system is 
compatible.. .when half our 
computers can’t even run it.” 

Take a look around at the mix of 
PCs your company uses. 

Think one version of OS/2 can be 
used as a company standard? 

Think again. 

Because each brand of 80286 or 
80386 PCs or PS/2s needs its own 
machine-specific version. And each 
version has its own set of hardware and 
software compatibihties. 

8088-PCs are totally out of the 
picture, and PC-DOS programs don’t 
run while you’re interaaing with an 
OS/2 application. 

“So you’re telling me that 
to play it safe, we should use the 
operating system’s network... 
or use none at all.” 

Open architecture is what built 
the business PC industry. . .because it 
enables you to mix and match the best 
software with the best hardware for 
your specific needs. 

Which makes you wonder just 
how smart it is to install an operating 


system designed for a specific network. . . 
that may or may not be best for you. 
That may or may not be compatible 
with the networks you already have. 

Our competition wants you to buy 
it all from them. 

We give you a choice. 

So we’re compatible with the 
networking standard: Novell. 

We take advantage of the &stest 
software-driven network: 
LANLinkSX™ 

And we work with the standard 
in micro-to-mainframe connectivity: 
IrmabyDCA. 

“What’s this I’ve heard about 
operating systems designed 
for multi-user work groups?” 

In short, they’re the way of the 
future. 

Because they address the very 
same needs that most concern you. 

Like cost, compatibihty, and 
conneaivity. 

PC-MOS is a unique DOS- 
con^atible, multi-user operating 
system. It lets departments use inex- 
pensive dumb terminals (or 8088-PCs 
running terminal emulation software) 
in combination with host computers. 

Because it’s multi-user, you can 
share a PC’s data, programs, memory, 
and processing power with work- 
stations costing under $500, each. 


“IfPC-MOS can save 

us over $1,000 per user, 

why aren’t we using it?” 

Good question. 

Because with PC-MOS, you get 
an operating system that lets you share 
your computers’ resources instead of 
forcing you to spend up to $5,000 per 
user upgrade. 

PC-MOS was designed to be an 
operating system standard for the mix 
of 80286 and 80386 PCs in your com- 
pany. So you don’t have to worry about 
varying levels of con^atibihty among 
your PCs. 

It’s an operating system that pro- 
vides compatibihty with the hardware 
and software you have. And it provides 
a migration path to future apphcations 
vdiich will take advantage of the 80386 
processor’s 32-bit mode. 

PC-MOS is available for both 
80286 and 80386 PCs and PS/2s. 

It comes in single-user, five-user, 
and 25-user versions, starting at $195, 
all of which include a money-back 
guarantee. 

For complete details, call The 
Software Link at 1-800/451-LINK. 

C© THE SOFTWARE UNK 

P&MOS/286TM, K-tmm™, and LANIink 5 Xtm are 
trademarks cf The Software Link, lx PC AT, PS/2, Ibsonal 
Sy$tem/2, PC-DOS, & OS/2 are trademarks cf IBM Corp IRMA b a 
trademark of DCA, Ix Prices and technical ^JcdBcatioos sub^ to 
change. Copyright ©1988. AH Rights Rescr^. 

See us at ©COfflMK '88, Booth 1732 
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■ LAN OPERATING SYSTEMS 


and 3Coiii has add-on features in 
3+Share. But many of these programs, 
like PC LAN. include only the basics need- 
ed for resource sharing. If you want elec- 
tronic mail, group calendruing, or other 
productivity tools, you must buy them 
from third-party vendors. 

THE UMX SPECIES The other root of 
today’s network operating systems is the 
minicomputer world. Minicomputer oper- 
ating systems such as UNIX are designed 
from the beginning with multiuser and 
multita.sking capabilities. Non-DOS LAN 
operating systems for networked PCs 
don't need patches or added modules to 
give them these capabilities. But they must 
still respond appropriately to DOS calls for 
services. The need to emulate MS-DOS 
(and other related elements such as Net- 
BIOS) sometimes leads to incompatibil- 
ities, particularly in out-of-step MS-DOS 
and LAN OS releases. 

LAN operating systems derived from 
minicomputer stock include Banyan's 
VINES and Novell’s NetWare. VINES has 
the greatest external resemblance to a 
minicomputeroperating system. When 
you turn on a VINES server, the operating 
system describes step-by-step the pro- 
grams it is initializing arid running. To- 
gether. these programs constitute the net- 
work operating system on the server. The 
UNIX file structure is used on the hard 
disk, and UNIX controls the I/O ports on 
the server. While even the network admin- 
istrator never directly addresses the UNIX 
operating system underlying VINES. 
UNIX is there performing the multiuser 
and multitasking functions so important to 
server operation. 

In Novell’s NetWare family of operat- 
ing systems, the file structure of the server 
is unique to Novell, and arbitrary MS- 
DOS limitations on memory space and I/O 
port limitations don’t apply to the server. 
Novell’s Advanced NetWare/286 rans the 
80286 processor in its protected mode, al- 
lowing efftcient internal processing and 
external memory addressing. 

Both VINES and NetWare use worksta- 
tion software that is functionally similar to 
the MS-Net-based products. Software 
tiKxlules (NetWare calls them shells) tun- 
ning in each workstation communicate 
with the networking software on the server 


to pa.ss along DOS requests for service. 
Application programs or DOS command- 
line entries on the workstations generate 
the requests. The server software accepts 
the requests, checks the identity and the 
authority of the requester, translates the re- 
quests into messages the server operating 
system understands, and passes them to 
the server operating system. The server 
software also sends back the requested 
data and issues appropriate error codes to 
the workstations. 

The major difference between this spe- 
cies of operating system and the MS-DOS- 
based species is that the server software in 
the UNIX-based species takes care of me- 
diating simultaneous requests for the same 
data and will akso run multiple programs. 
The result is typically much faster perfor- 
mance. In addition, workstations in these 
systems are not able to contribute re- 
sources to the network. Only one or a 
small number of dedicated computers per- 
form the role of "server" — nitng, print- 
ing, or running communications. (A spe- 
cial version of Novell’s NetWare designed 
for small installations allows the server to 
operate also as a workstation — but not vice 
versa.) 

This type of network operating system 
is typically rich in accessories and man- 
agement tools. You can expect to find net- 
work bridging, electronic mail, print 
spooling, remote workstation support, and 
other software modules, either in the stan- 
dard release of the software or as inexpen- 
sive add-on modules supplied by the origi- 
nal manufacturer. 

OPERATING SYSTEM FEATURES 

With the two broad species of networking 
operating systems in mind, you’ll want to 
consider the following features when se- 
lecting a particular system. 

■ Dedicated servers vs. a shared solu- 
tion. Network operating systems such as 
IBM's PC LAN. Sun Microsystems’ 
TOPS. Torus’s Tapestry, and lONET 
Communications' lONET allow any 
workstation to contribute drives, printers, 
and other resources to the network. Oth- 
ers, such as 3Com’s 3+Share. Novell’s 
NetWare, and Banyan's VINES, requite a 
computer dedicated to die server role. The 
shared solution (also called peer-to-peer 
resource sharing) is appealing in small in- 


stallations where the cost of a dedicated 
machine is a factor, but sharing a worksta- 
tion’s resources always slows down opera- 
tion of local programs, and dedicated serv- 
ers give faster network performance. 

■ Special servers. Some network operat- 
ing systems come in versions designed for 
non-PC-AT-type servers. VINES comes 
in an 80286 version, but Banyan’s best- 
selling product runs on special servers us- 
ing Motorola 68000 series processors. 
Both DEC and AT&T offer versions of 
their networking software allowing their 
minicomputers to act as file, printer, and 
communications servers for networks of 
PCs. Using such programs can eliminate 
problems with massive storage needs and 
communications gateways. 

■ Remote station access. The ability to 
allow remote users to dial in through an 
RS-232 port on the server or on other net- 
work computers can effectively extend the 
reach of your network to stations far be- 
yond the network cable. Though the effec- 
tiveness of this feature is often limited by 
the telephone line’s speed, it can be impor- 
tant in certain applications. For instance, 
salespeople on the road might wish to call 
in to check mail or use data files on the net- 
work. Such systems as NetWare and 
VINES offer this valuable feature. 

■ Hardware key. Some operating sys- 
tems, specifically NetWare and Banyan’s 
VINES, require a special hardware key to 
operate. In NetWare, this key can take up a 
card slot. VINES adds it to the server’s se- 
rial port. 

■ Internal bridging. Internal bridging 
allows network managers to mix and 
match media and topology plans. 
NetWare. 3+Share. and VINES ^1 have 
the ability to put more than one network in- 
terface card in a server. (This capability is 
standard in Novell and Banyan products 
and is an option in 3Com products.) 

■ Special disk format. Operating sys- 
tems that are not DOS-based sometimes 
require a special disk format, thereby mak- 
ing tlie drive unavailable to DOS, This re- 
quirement. which both VINES and 
NetWare impose, may be a consideration 
if you intend to use the machine acting as 
the server for other purposes. 

■ Fault tolerance. If critical business, 
security, or safety operations run on a net- 
work, the operating system software can 
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Pictures speak louder than words 
Especially when you’re talking about LANs 


I apestry® from Torus Systems is one of the most widely 
^ used LANs in large corporations and institutions in the 
U.S. and around the world. Why? Because it is powerful and 
easy to use. Tapestry uses icons (pictures) to seamlessly inte- 
grate the most advanced office facilities available on a LAN. 

Introducing Tapestry/8, only $795, ... 

Tapestry/8 is Torus' new version of Tapestry for networks of 
8 stations or less. It has all of the features of regular Tapestry 
(with upgrade-capability, of course), and at under $100 per 
station it is perfect for the small company or department. 


Tapestry runs faster on this board than on any other, 
including IBM® and 3Com® - at a much lower price. 

Together these products are the complete solution to 
your networking needs. Advanced electronic mail. 
File sharing. Printer sharing. The performance to 
run even data-intensive applications. And since 
Tapestry servers are not dedicated, all of your PCs 
are always available for productive use. 

Most importantly, each person in your office can 
understand and use the network’s resources. Easily. 
Simply. Because it's all done with pictures. 


and the Torus Ethernet Plus adapter, 
only $395. 



The Torus Ethernet Plus adapter 
is the networking hardware of 
choice for your Tapestry net- 
work. It’s an Ethernet standard 
adapter with data throughput 
among the highest in the industry. 


So before you purchase a LAN designed for com- 
puter experts, look into Tapestry/8 and the Torus 
Ethernet Plus adapter - powerfiil network products 
designed for the way an office really works. 

Tapestry. The fabric of office automation. 

For more information call 
Toms Systems, Inc. 

800-872-5335 (outside CA) 

415-594-9336 (in CA) 



Torus and Tapestry are registered trademarks of Torus Systems Ltd. IBM and 3Com are registered trademarks of IniemaiionaJ Business Machines Corp. and 3Com Corp. respectively. 
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LAN Operating Systems: Summary of Features 


(Products listed in alphabetical order*) 


NETWORK OPERATIONS 


LANtastic 

Network 


PC 

Local Area 




0|ieratifl9 

Omnlnet 

Network 

SFT 

1 GENERAL INFORMATION 

EasyNel 

System Life Net 

Network OS PC/NOS 

Preiram 

NetWare Zi 


P«er*to*pe*r rMource shwing 
Dedicated — rvf fquifd 


O 


o 


o 


Lfrtke mechlnee having different operating oyetefne artd 
architecture 

Remote station access capabliity Included 

() 

O 

(.) 

• 

f) 

• 

C) 

• 

O 

O 

(available 

later 

this year) 

O 

O 

(requires 

Remote 

NetBIOS. 

$195) 

O 

• 

SERVER 








Harderare key re<|uifed 

O 

O 

L) 

O 

o 

o 

• I 

Permits internal bridgirtg 

o 

• 

• 

O 

• 

• 

• 

Max. fto. of cards bridged 

N/A 

4 

6 

17 

1 

2 

4 1 

Special format required on server's hard disk 

O 

O 

O 

o 

o 

O 

• 

Fault tolerance 

O 

o 

• 

o 

o 

o 

• 

iype of CPU in dedicated server sold by vendor 

N/A 

N/A 

80286 and 
80386 

NA 

N'A 

N/A 

80286 and 

80386 

SERVER SOFTWARE 








Ne.ofdWia 

1 

1 

13 

3 

4 

3 

35 ' 

Memory used by server software 

128K 

2S6K 

640K 

144K 

184K 

228K 

384K 

Supports disk caching 

O 

• 

• 

O 

• 

• 

• 

WORKSTATION SOFTWARE 







1 

Matwofh software loaded in C0NFI0.8YS 

o 

• 

() 

• 

• 

0 

O 

Networking software loaded from DOS command line 

• 

• 

• 

• 

• 

o 

• 

Minimum RAM required 

256K 

256K 

55K 

56K 

63K 

50K 

640K 1 


ADMINISTRATION 


NETWORK ADMINISTRATION 


Keeps historical error/status log 

• 

• 

• 

o 

0 

• 

• 

Keeps accounting information by user or resource 

() 

• 

• 

o 

o 

o 

• 1 

Suefwnda network functions 

• 

• 

• 

o 

• 

• 

• 

Adds or deletes network resources while network is 
running 

O 

• 

• 

• 

• 

• 

o 

Raportf rHjmber of bad packets 

o 

o 

• 

• 

o 


• 

Reports network errors 

• 

o 

• 

• 

• 

• 

• 

Monitors open files 

L) 

• 

o 

o 

• 

• 

• 

Shows names of users logged on 

V 

• 

• 

• 

• 

• 

• 


Access to network resources can be determined by 

0 

o 

• 

o 

• 

Q 

• 

membership in a group 

Passwords can be associated with network resource 

• 

• 

• 

• 

o 

• 

• 

names 








Access can be granted via level 

o 

• 

• 

• 

• 

o 

• 

Access can be controlled by time and date 

o 

• 

• 

• 

• 

• 

• 


USER FEATURES 


E-MAIL MESSAGING 


Store-and-forward mall system 

O 

• 

o 

• 

• 

o 

• 

Can attach binary files to messages 

O 

o 

o 

o 

o 

o 

• 

Allows "rude" messaging 

o 

• 

• 

• 

• 

• 

o 


Handles print spoolir>g 

• 

• 

• 

• 

• 

• 

• 

User can modify print queue 

• 

• 

• 

• 

• 

• 

• 




s . — imkcates Editors Choice — No 

N'A — Not applicabie produci does not have this feature 


'Prices are omitted because ol the complexity of LAN pncmg options 

tServer requires 3 - Remote Server |$49S). and each netMorked PC requires 3 • Remofe PC ($295) 
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■ LAN OPERATING SYSTEMS 


help improve survivability. So-called 
fault-tolerant operating systems mirror the 
operation of a disk drive or even an entire 
server on a duplicate resource. If the first 
drive or server fails, the mirror image takes 
over. Novell’s comprehensive system 
fault tolerant (SFT) packages provide a 
wide variety of options and seamless take- 
over by the mirror image resource. Univa- 
tion’s LifeNet software offers a different 
server recovery scheme; it uses a tape log 
of significant transactions for any needed 
reconstruction of the data files. 

■ Server-based applications. In the 
typical PC-based network, application 
programs mn on the workstations, and the 
servers run special programs dealing only 
with security and resource sharing. This 
arrangement is usually efficient, but some- 
times performing certain disk-intensive 
tasks on the network file server is more ef- 
ficient; these tasks include indexing a data- 
base or compiling program source code. 
Some modern operating systems, like 
NetWare, Version 2.1, and Univation’s 
LifeNet, can ran appropriate application 
tasks on the server. The software to use 
these capabilities is just emerging, but it 
could bring more efficient (and more com- 
plex) operation to installations using disk- 
intensive applications. 

■ Server software memory. The 
amount of RAM used by the server soft- 
ware is important if you try to use PCs as 
both workstations and servers in peer-to- 
peer networks. It’s less critical in networks 
with dedicated servers, but even then you 
should know whether you need less than 
40K RAM (as with Artisoft’s LANtastic) 
or 2MB of RAM (as with VINES, Version 
2. 10) to ran the operating system. 

■ Didt caching. Disk caching attempts 
to improve performance by storing fre- 
quently requested data in RAM. With the 
exception of CBlS’s Network-OS and 
EasyNet Systems’ EasyNet, all the operat- 
ing systems we review here support disk 
caching. (See Connectivity Clinic in this 
issue for information on the effectiveness 
of this feature.) 

■ Workstation memory. Some network 
operating systems, like PC LAN, use more 
than t(X)K RAM on each workstation for 
the redirection software. Some, like 
lONBT and LANtastic, require much less 
RAM. Others, like VINES and 3+Share, 
















■ LAN OPERATING SYSTEMS 


can hide their workstation programs in 
special blocks of memory provided in op- 
tional cards. The importance of losing 
memory in the workstations relates to the 
kinds of programs you use. Some people 
might demand access to everything DOS 
allows, while others might never miss a 
few hundred kilobytes of RAM. The op- 
tion of hiding most of the networking code 
in RAM away from that used by DOS 
could be important. 

■ CONFIG.SYS program loading 
and/or command-line loading. Some 
network operating systems load driver 
modules through the CONFIG.SYS pro- 
gram when the computer is booted. Those 
modules always take up RAM. even when 
the network is not in use. Other systems 
load everything from the command line, 
so no RAM is used when the operating sys- 
tem software is not loaded. And other sys- 
tems, like CBIS’s NetworkJOS and West- 
ern Digital’s ViaNel, Networking 
Operating System, for example, can load 
from either the CONFIG.SYS or the EXDS 
command line. PC LAN, on the other 
hand, loads from the AUTO. EXEC file. 

■ Network administration. Every suc- 
cessful network has someone who official- 
ly or unofficially becomes the system ad- 
ministrator. What kinds of tools does the 
system administrator have to see in order 
to control who is using the network and 
what the workload is? Reporting system 
usage by user is standard in minicomputer 
systems, but rare in LAN operating sys- 
tems. Yet on a LAN with many stations, 
knowing who causes the heaviest work- 
load can be important. 

■ Diagnostic utilities. Some network op- 
erating systems give the network supervi- 
sor certain utilities to find problems and to 
configure the server for optimum opera- 
tion. These utilities include reports of bad 
packets and network errors, along with 
tools for the operation of disk cache pro- 
grams. Corvus Systems’ Omninet 
PC/NOS and EasyNet Systems’ EasyNet, 
for example, report network errors but do 
not report bad packets. 

■ Security. Security is usually provided 
through the use of passwords. The best 
systems have different levels of access giv- 
ing users various privileges (including 
read, write, modify, create, and erase). 
Another form of security is the ability to 


provide password protection to facilities 
such as a disk drive, subdirectories, or 
even files. With the exception of Omninet 
PC/NOS, all the systems we review here 
offer the ability to link passwords with net- 
work resources. 

■ Electronic mail. A good electronic 
mail system alone might justify your in- 
vestment in a LAN. It should store and for- 
ward messages, allow for direct replies 
and forwarding, and give the status of mes- 
sages. Quite a few systems we review here 
lack a store-and-forward mail system, in- 
cluding VINES, EasyNet, PC LAN, TOPS, 
LifeNet, and ViaNet: 3Com 3 +Share has 
an optional e-mail system. 

■ Rude messaging. Networking soft- 
ware should have the ability to exchange 
short "rude" messages that pop up on the 
bottom of the screen. Such messages are 
valuable for coordinating network opera- 
tions such as printer sharing or server 
maintenance. But the rude messages 
should not become a permanent part of any 
lines they overwrite on the screen. Ea- 
syNet, NetWare, and ViaNet lack a rude- 
messaging capability. 

■ Print spooling. When several LAN 
stations use a printer attached to a central 
server, the print jobs are saved in a special 
file called a spool. (Every system we re- 
viewed, except for EasyNet, offers print 
spooling.) The print jobs then queue for 
printer access. Users should have a way to 
see the status of their jobs in the queue and 
to kill jobs sent there by mistake. The net- 
work administrator should be able to 
change the priorities of print jobs in the 
queue and assign specific priorities to cer- 
tain users. 

The future interoperability is the 
key trend for the future of PC-ba.sed net- 
works and their operating system soft- 
ware. Computers running under Apple’s 
Finder, Xenix, UNIX, OS/2, DOS, and 
other operating systems such as DEC’s 
VMS will all interact as peers on the net- 
work. 

The differences between minicomput- 
ers and LAN servers will continue to 
erode. Machines based on 80386 and 
68020 processors will handle both jobs at 
the same time. AT&T and DEC have tak- 
en the lead in this area, and now it seems 
that practically every minicomputer manu- 


facturer is offering "DOS support" that 
makes the mini a server. At the same time, 
companies like Novell and Univation are 
hosting parts of application programs on 
the network server to improve perfor- 
mance and reduce network overhead. 

Another clear trend is improvement in 
the tools provided to the LAN manager in 
new operating systems. Many companies 
are offering improved reporting and ways 
to manage security, costs, administration, 
and operational control of networks. Mi- 
crosoft is working with 3Com in preparing 
a new OS/2-based network operating sys- 
tem called LANManager. They are provid- 
ing many performance features, but they 
are also critically interested in giving man- 
agers access to operational cost, perfor- 

• 

Essentially, the future of 
networking is greater coopera- 
tion among computers. Multiple 
solutions will be available to 
handle every task , but no one so- 
lution will suit every require- 
ment. 

• 

mance, and maintenance information. No- 
vell has provided a rich menu of statistical 
features and management tools in SET 
NetWare 2.1, and Banyan has done the 
same in Version 3.0 of VINES. 

OS/2 will have little direct impact but 
significant indirect impact. Remember, 
OS/2 is a multitasking but single-user — 
not multiuser — operating system, and net- 
work designers must add multiuser fea- 
tures to OS/2. Companies marketing pro- 
grams that don’t use DOS on their servers 
will want their servers to host some OS/2 
applications, and a number of techniques 
are available to do so. The long-term im- 
pact of OS/2 (in 1989 and 1990) will most 
likely be the improved quality of applica- 
tion programs hosted under multiuser sys- 
tems such as UNIX. This improvement 
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: Personal CoiDputer Products" 


The third fastest-growing private company in America. 

— Inc. magazine, December 1987. 


Performance • Value • Compatibility 
Quality • Dependability • Price • Support 


“ . . its performance, features, and 
price are enough to make me want to take 
it home.” 

— Vincent Puglia 
PC Magazine 
Feb. 10, 1987 


“Overail, the Standard-286/10 appears 
to be one of the most attractive values. 
... It comes with a good complement of 
manuals and software and performs 
precisely as you would expect. You 
should be happy with this one.” 

— Alfred Poor 
PC Magazine 
Feb. 16, 1988 
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yy Editor’s Choice 
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standard-386/16 


Standard-286/10 


“Overall, the Standard-286/10 appears to 
be one of the most attractive values. ... It 
comes with a good complement of 
manuals and software and performs 
precisely as you would expect. You 
should be happy with this one.' ' 

— Alfred Poor 
PC Magazine, Feb. 16, 1988 


4.77. 6. 8. 16MHz Software- 
Selectable Speed 
80386 Processor 
Landmark Speed Rating 
of 20MHz 

Rates 17.6 on Norton’s SI 
Benchmark Test 4.0 
1MB RAM (expandable 
to 4MB) 

5060, 5151, or 101-Key 
Enhanced Keyboard 
(Your Choice) 

• 1.2MB Floppy Drive 

-1 • Real-Time 

'] Clock/Calendar 

• One- Year Limited 

- Warranty 

• Seven Expansion 
Slots: Five 16-Bit & 

^ Two 8-Bit 


Editor's 
Choice 
Ftb16. 1966 


• 6MHz-10MHz ^ho 

Switch Selectable 
Speed 

• 80286 Processor 

• Rates 9.4 on Norton’s SI 
Benchmark Test 4.0 

• 512KB RAM 

• 5060, 5151, or 101-Key 
Enhanced Keyboard 
(Your Choice) 

• Clock/Calendar 
w/Battery Backup 

• One- Year Limited Warranty 

• 200-Watt Power Supply 

• 1.2MB Floppy Drive 






$995 


$2095 


Standard-286/12 

• 6MHz-l2MHz Switch- 
Selectable Speed 

• 1MB RAM 

$1195 


Both Systems Include. . . 

• 0 Wait State Processing • Clock/Catendar 

» 80286 Processor w/Battery Backup 

• 5060, 5151 . or 101-Key • One- Year Limited 

Enhanced Keyboard Warranty 

• 1.2MB Floppy Drive • 200-Watt Power Supply 


Standard-286/8 

• 6MHZ-8MH2 Switch- 
Selectable Speed 

• 512KB RAM 

$895 


Editor’s 
Choice 
Fsb. 16, 1987 


Keyboards 

5151 

Includes separate 
numeric and 
cursor pads 

5060 

Enlarged Enter 
^ Ll'Lf'y^ and Shift keys 

'o^ion ... 

^ 101-Key 

101-key enhanced 

, . V 1* *^ keyboard with 

. 1 1 1 twelve function (Ken 

$69 


Standard Turbos 


• Eight Expansion 
Slots 

• 8088 Processor 

• 360K6 Diskette 
Drive With 
Controller 

Turbo/10 

• 4.77MHZ-10MHZ 
Processing Speed 

• 640KB RAM 


Turbo/8 

• 4.77MHZ-8MH2 
Processing Speed 

• 256KB RAM 


► 5060, 5151, or 
101-Key Enhanced 
Keyboard 

(your choice) 

► One- Year Limited 
Warranty 


$495 

$449 


CIRCLE 279 ON READER SERVICE CARD 


CompuAdd — the 
third fastest-growing private 
Company in America, 
according to Inc. magazine, 
December 1987, 


Personal Computer Products" 


12303-G Technology Blvd, Austin, Tx, 78727 




Tmi 


I f 

Everything You Need To Begin Serious Computing Immediately! 






Billlllllllilllllll 





$1395 


Professional Starter Kit 

CompUter-286/10 system with 80286 processor (with switch- 
selectable 6MHz/10MHz processing spe^s). 512KB RAM (expan- 
dable to 1MB on motherboard). 8 expansion slots. 200-watt power 
supply. 1.2MB floppy drive, enhanced 101-toy toyboard, dual 
fioppy/hard drive controller, clock/calendar with battery backup, 
system reset button. 

Monographics VideO-High-resolution (750 pixels x 350 lines) 
amber monochrome monitor with 12" screen, monochrome graphics 
card with parallel port. 

Hard Drive- 20MB hard drive. 

40MB Hard Drive Option- upgrade your 2CMB hard drive to a 
40MB, fully installed for only $125 above the base price. 

Printer-Epson^ LX-800 with draft (150-180CPS) or near letter 
quality printing, multiple typestyles, Epson character graphics set. 
dot graphics capability. 

Software-Professional Zen Software, a totally integrated soft- 
ware package; ZenWord"', ZenCalc^ and ZenLInk"'. MS-DOS- 
operating system. GW BASIC' programming language, and 
PC FullBak backup utilities also are included. 

Accessories-200 sheets continuous form paper, printer cable, 
and 10 double-sided , high-density blank diskettes. 

Professional Starter Kit EGA 

Industry-standard 14" tube size EGA monitor (13" screen). 

EGA card, and I/O card with serial and parallel ports. 

Only $1795 


$795 


Career Starter Kit 

Computer-IBM* -compatible Standard Turbo/10 computer with 
8088 processor, keyboard-selectable 4.77MHz or lOMHz processing 
speeds. 640KB RAM. half-height 360KB floppy drive, floppy drive 
controller. 150-watt power supply. 5060-style keyboard and system 
reset button. 

MonographiCSVideO-High-resolution (750 pixels x 350 lines) 
amber monochrome monitor with 12" screen, monochrome 
graphics card with parallel port. 

20MB Hard Drive Option- Add the storage power of a 20MB 
hard drive to your Career Starter Kit. Fully installed for only $269 
above the base price. Option Includes PC Fullbak backup software. 

Printer-Star Micronics NX-IOOO^ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head. Epson LX-800 and IBM Proprinter II* 
emulation, dot graphics capability, and tractor/friction paper feed. 
Software-Professional Zen Software, a totally integrated soft- 
ware package: ZenWord, ZenCalc and ZenLink. MS-DOS 
operating system, and GW BASIC programming language also are 
included. 

Accessories-200 sheets continuous form paper, printer cable, 
and 10 double-sided, double-density blank diskettes. 

Career Starter Kit EGA 

Industry-standard 14" tube size EGA monitor (13" screen), 

EGA card, and i/0 card with serial and parallel ports. 

Only $1195 


PS/2® Products 



Orchid RamQuest 50/60”* 2MB of 
EMS memory. Lotus/tntel/Microsoft 

Everex Evercom II 24”* 2400 baud internal 
modem with BitCom software, includes 
auto-answr and auto^xce switchover $1 90 
Taxan TDM-S”* External Floppy Drive allows 
PS/2 models to read 5L25"distottes. 

360KB format compatibility $299 



• Multiple tapes for unlimited backups 

• Allo^ unatteixled backups 

40MB Internal (2MB per mirxjte) $389 
60MB ExtGmsI (SMB per minute). $849 
60MB Internal (smb per minute) $757 


Floppy Drives 



360KB for PCs/XTs (black) . ^ $99 

360KB tor ATs (gray) . $109 

720KB. 35" for ATs (gray) . . . $115 

1.44MB. 35" for ATs (gray) . . . $135 



Sharp FO-150 hi^ speed, 8 
shading levels, auto 
contrast, built-in phone. $1U49 
Sh«p FO-210 features above 
plus autofeed and 

^dialing $1399 



Personal Computer Products" 


Customer Service FAX: 

800-999-9901 512-250-5760 

Telex: 763543 Outside USA: 
COMPUADD AUS 512-258-5575 


12303-G lechnotogy Blvd Austin. Tx. 78727 













^ j-i.JVL.ril Enhancement Products 

I ll^r^tQw for IBM"^ PCs 

and Compatibles BRAND PRODUCTS 


SrANDARL^= Monographics Video I STANDftROE^ EGA Video 


60 Characters x 
25 Rows. Graphics Mode 
720 Pixels X 346 Lines. I^£2fr 
Parallel Port $00 


Samsung 
12" Flat Screen 
With Tilt & 
Swivel Base . 


Mono Combo 


Monographics 
Card and Monitor . 


$139 


640 Pixels X 350 Lines. 
256KB Display | 

RAM • 


EGA Monitor 
14" Tube. High 
Resolution ... 


EGA Combo 


STANCARC^ 


Color Video 


Color Card 
w/Parallel Port 


Color Monitor 
wOw CGA Monitor . 


$279 


Color Card 
and Monitor 


CGA Combo 


$329 


STANDARD^^ Ultimate EGA Video 


Video?* Vega 
EGA, Color, and 
Monographics 
Standards, Ultra-High 
Resolution 


$249 


NEC Multisync II* 

600 Pixels X 560 Lines 
Resolution, 31mm Dot ^070 
Pitch. 14" Tube Size . . . wO / 


Ultimate Combo N ^MuttSync n "** $ 8 6 9 


Cables 

• Cables • Cables 


Diskette Storage 

Blank Diskettes 

Parallel Printer Cables 


Full Pin Cables 


5.25" File Boxes 


5.25" Diskettes 


6'(DB25MtoC36M) 

$8.95 

6’(DB25MtoDB25F) . 

$7.95 

For 50. without lock . . 

$4.99 

360KB DS/OD 

$7 

10'(DB25MloC36M) . 

$11.95 

10'(DB25MtoDB25h 

$10.95 

For 100. with lock. . . . 

$6.49 

Verbatim* 360KB OS/DO . 

$10 

for Tandy 1000 

$8.95 

6'(OB25MtoDB25M) 

$7.95 

For 120. with lock 

$7.49 

Maxell* 360KB DS/DD . 

$10 

AT Serial Cables 


10’(OB25M toOB25M) 

$10.95 

3.5" File Boxes 


1.2MB DS/HD 

$15 

I 6' (DB9F to 0B25M) . 

$7.95 

Centronics’" Cables 


For 40, without lock . . 

$4.49 

verbatim 1.2MB DS/HD 

$19 

10’(DB9FtoDB25M) 

$10.95 

6' (C36M to C36F) . 

$10.95 

For 80. with lock . 

$6.49 

Maxell 1.2MB DS/HD . 

$18 

XT Serial Cables 


10* (C36M to C36F) 

$13.95 

5.25" Cases 


3.5" Diskettes 


1 6'(OB25FtoDB25M) 

$7.95 

6' (C36M to C36M) . . 

$10.95 

For 10 

$2 

Sony* 1.4MB DS/HD . 

$55 

10’(OB25FtoOB25M) . 

$10.95 

10' (C36M to C36M) 

$13.95 

For6 

$1.25 

All diskettes come 10 to a box. 


Vega VGA Card Charge Card 286 4 Internal Modems ' External Modems 


400% Faster Than EGA. 

Up to 600 x600 Resolution. 
Supports Existing Graphics 
Modes. Digital and 
Analog Output .... wib w w 


CHAUBE CAmo^zae’' 


80266 Processing 
Power for 

the PC 


1200 Baud Intelligent . . . $69 
1200 Baud Everex . $99 

2400 Baud Intelligent .$139 


1200 Baud Intelligent . . . $89 
2400 Baud Intelligent $159 
2400 Baud Everex . . . . $239 


POXT* Multifuction Card 
384KB RAM. Parallel 
Port. Clock/Calendar, 

Game Port. Serial Port, 
and Software for OO 

PCs or Compatibles . v * w w 


AT*^ Multifunction Card 
Up to 13MB RAM 
Expansion, Serial & 

Parallel Port for ATs 

and Compatibles w/OK ^1^9 


MEM-576 w/OK . . 

$35 

EMS PC w/OK . . 

$99 

EMS AT w/OK ... 

$119 


AT I/O 

Serial & Parallel Port . . . ^99 
PC I/O 

Also Has Clock/ 

Calendar & Game Port .$09 
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, i o i C /- r i K ^ 

'I III ll«^%«l 


For ATs® and 
Compatibles 


III lu 


l«-/\-l IK^K^ 




For PC/XTs®, 
Compatibles, 
and Compaq® 


• One- Year Limited Warranty 

• Linear Voice Coil Closed Loop Servo System 

• Whitney Technology and Sliders 

• Fail-Safe Automatic Actuator Lock 

• Low 14-Watt Standby Power 

43 MB (25ms) 

71MB (28ms) 

110MB (28ms, RLL Controller) 


$49 Value 


$569 

$799 

$1189 




» Easy to Use 
> Backs Up 
and Restores 
Files 

■ Menu-Driven 
or Use From 
DOS 


FlashCards^‘ 



1 - 

E* - V, 

\ • 

r 

r 1 




Qwestlake data 


For Your 
PC/XT or 
Compatible 


• Cables 

• Mounting Hardware 

• Western Digital* Controller* 

• Complete Illustrated Installation 
Manual 

20MB (65ms) $279 

40MB (61ms) $395 

20MB for Compaq Portable$299 


MiniScribe 3650 

40MB 

• 61ms Average Access 
Time 

• Illustrated Instruction 
Manual 

• Controller and Cables 

• One- Year Limited Warranty 

• PC FullBak Backup 
Software 



$395 


MAGAZINE 


Editor's Choice 

PC Magazine Vo< 6-3 


• Western Digital 
Controller 

• One- Year Limited 
Warranty 

• Installs In Minutes 


FlashCard-20’" (MiniScribe, 65ms) 
FlashCard-30'’ (MiniScribe, 65ms) 
(Seagate, 28ms) . . 


FlashCard-49^‘' 


• Hard 
Disk 

• Can Boot From 
FlashCard 

• Shock Mounted 

...$319 
..$339 
..$549 


TANDY COMPATIBILITY QUICK REFERENCE 


40MB PC tted Disk 
43MB AT Hard Disk 
71MB AT Hard Disk 
Intemal modem 
External modem 
Printer cable 
5.25” 360KB 
Floppy Disk 
S.2S" 1.2MB 
Floppy Disk 


1000 

1000A 

1000-EX 

100041X 

lOOO-SX 

1000-TX 

3000- 

$395* 

$395* 

No' 

No 

$395 

$395 

No 

No 

No 

No 

No 

No 

No 

S749e 

No 

No 

No 

No 

No 

No 

$999" 

$69 

$69 

No 

No 

$69 

$69 

$69 

$89.^ 

$89 P- 

$89* 

$69* 

$89.^ 

$89 

$89^ 

$895 

$895 

$895 

$695 

$895 

$895 

$895 

$99 

$99 

No 

No 

$99 

No 

$99 

No 

No 

No 

No 

No 

No 

$109 

$109 

$109 

No 

No 

$109 

$109 

No 

$79 

$/y»^ 

$79* 

$79« 

$79^ 

$79 



AST SixPak Premium 384KB 
RAM, Serial, Parallel ^ 

Port. Clock/Calendar , . . $19/ 

AST Advantage"* 

128KB RAM. Serial. 

Parallel Port 

AST Rampage' 

256KB RAM for the 
IBM' PC 


* • Requires landy 

384KB RAM/DMA 
upgrade. 

x' • Requires Tandy 
serial port 
upgrade. 

• • Ftequiras Tandy 

"Plus" style se^ 
port upgrade, 
a • Includes hard disk 
controller card 


Printers 

Panasonic 10911 80 columns, 
160cps draft, 32cps 

NLQ $199 

OkJdata' 192 -t- 80 columns. 
200cps draft. 40cps 

Epson FX-286e 132 columns, 
240cps draft. 4dcps 

NLQ $579 

Epson LO-IOSO"** 132 columns. 
264cps draft, 88cps 

NLQ $o59 



CompuAdd 

» oltor the best service and support av ota tiie «i the mat order industry, so you cen purchese with oonBdence: 

• FREE one^ear imied wananty • FREE SOdey. money back guataraae 

• FREE ooe yeo r technical phone support • FREE oeds card ordering — no sutcharge 

We accept MaeierCard. VISA money orders, oetsAed cheds. personel chacto (pteaaa alow X) deys lor pr pce e ain tf. COOs 
($60 minimum onler). company and inattutional purchnoc orders, and wire tranilBrs 

Add ?Hi per order lor anrppmg and handing (minimum $2). Ml return eama must be accompanied by a Return Autho na fton number 
cal our technical supportfcifliomer service departmen t . Ta^ re sr derSB. piaeee add 8% salee tax. Canackan leetdonta add duty tax 
Software e norHefundabte For a copy ol our wanarty polKy; cal or vwlla to lha addrass stiown Thirtyday moneyback gu ai ersae 
does not Indude return tieighi Al pdcaB ate suOiect to change wNhoul noboe 

Corporate and Insdtiitional Accounts 

We are dedicased to prcwding the proteeeonai service you require to keep your bueineee fuming smoothly Ws accept purchMe 
orders on a Net Terms bess with approved credR and a minimum puithaae of $6Q Ws provide a fuSbrne lachnicai sitf to ansMer 
your questions and rnake tael raparrs. I n e eded. Cal us today Ws Make Vbur Job Eaaiert m 

CompuAdd Is an esiabashed leader In the oompuler riduatry. We oAer supenor prtosa, products, customer support and service! ^ 










Software Spectacular! 




Quattro” 
by Bortand 
International 
Quattro's 
advanced 
technology offers 
increased power 
and speed In the 
hottest spiead- 
sheet on the 
market. Save time 
using spreadsheet shortcuts to alter 
rowilcolumn length, paging, or create 
quality graphs The intelligent Recalc 
function saves you even more time by 
recalculating only those elements that 
have changed. The SQZI feature saves 
memory by automatically compacting/ 
eorpanding your spreadsheets up to 
95%. Best of all, there are no tough 
commands to learn — Ouatttro uses 
easy-to-leam 1-2-3* mactosi It supports 
extended merrxxy specifications atKi 
EGA, CGA, arxJ VGA adapters to get the 
most out of your hardware. 

Limited-time special . . .$109 


Wo rd Perfect - 
by WordPerfect Corporation 
V^rdPerfect, the number one word processing 
choice, offers you a powerful word processor 
with edi the conveniences, including automatic 
fonnat, split-screen 
edit, five-field sort, 
mail merge, macro 
capabilities, 
100,000-word dic- 
tionary, thesaurus, 
spelling checker, 
and online tutorial. 

It easily converts 
your files from 
WordStar, 

MultiMate, and 

other popular software packages for maximum 
compkibility. This winner of PC Magaizine 
Editor’s Choice (February 29, 1988) for word 
processors is sure to be a welcome addition to 
your writing environment. 

Limited-time special. . . $189 



Flight Simulator 
by Microsoft 

Right Simulator’s challenging 
realism and graphics make it the 
aerial simulation standardi Perfect 
your landings at Chicago’s Meigs 
Field, then fly cross-country to Los 
Angeles, New Vbrk, or other cities 
using radio navigation aids and 
visual landmarks. (Scenery disks for 
several U.S. regions are also 
available.) When you’re ready, try 
instrument landing approaches in 
bad weather, or pit your skills against 
enemy fighters using the \MxldWbrl 
Ace okion. 

Limited 
time 
special 

$29 ‘ 



Communications 

Carbon Copy Plus $110 

Carbon Copy Plus (35") . . . .$110 

Smartcomll $85 

CompuServe Subsrxiplion 

Kit $21 

Crosstalk XVI $99 

Compilers and Languages 

Clipper (Summer ’87) $394 

MIcroaoll C Compiler $300 

Microsoft (X)BOL Compliler . $467 
Microsoft FORTRAN 

Opbmizing Compiler $300 

Mlcroeoft Macro Assembler $100 
Microsoft Quick BASIC 

Compiler $61 

Mlcroaoft Quick C $66 

Turbo BASIC $57 

Turbo C $63 

Turbo Pascal $62 

Data Bases 

dBASEIII+ $409 

Microsoft Works $129 

Raradcx $456 

PFS: Professional RIe $144 

Q&A2b $199 

Rapktfile $209 

R:Base1orDOS 

(Single User) $456 

Desktop Publishing 

Aldus Pagemaksr $545 

FONTASY $36 

Microsoft Chart $263 

PFS: Rist Publisher $57 

PFS: Rrst Publisher 

Art Gallery $75 

Printmasler Plus $30 

Ventura Publisher $529 

Educational 

Learning DOS S32 


Math Blaster Plus! S29 

Math Maze $20 

Reader Rabbit $25 

Typing Tutor IV $32 

Typing Tutor IV (35") $34 

Financial 

OaoAccountIng/ 

Accounting Ute $113 

Dac-Easy Accounting $57 

Dac-Easy Light $40 

Dac-Easy Payroll $40 

Managing Tbur Money $125 

OuickenVEO $28 

Sylvia Porter's 

Rnanclal Planner $55 

Timeslipsllt $113 

Walden Swiftax $40 

Games 

Ancient Art of War at Sea .... $25 

BalaiKe of Pomr $28 

Bard’s Tale $30 

Calitomla (3ames $23 

Chessmaster 2000 $24 

Chuck Wager Right Trainer . . $24 

Destroyer $25 

Earl Weaver Baseball $24 

F-15 Strike Eagle $25 

Facon $25 

Right Simulator 

(Regular Price) $35 

Qaunllel $23 

Gunship $28 

Hardball $20 

Hellcopler Simulator $28 

Ikarl Warrior $23 

Jeopardy $7 

Jet 35 

Karateka $20 

Kill’s Quest III $30 

Leisure Suit Larry $23 

Mean 18 GoH $20 

Mean 18 Course Disk $10 

Pirates 823 


Scenery Disk for 

Right Simulator and Jet $16 

SpKe Quest $28 

Space Quest II $28 

Superbike Challenge $11 

Test Drive $20 

Wheel of Fortune $7 

Where In the USA 

is Carmen Sandiego $30 

Where In the World 

is Carmen Sandiego $30 

Wizardry Proving Grounds . . . $34 

World Games $25 

Wrath of Nikademus $22 

Graphics 

Boeing Graph $199 

Certificate Maker $25 

Chartmasler $222 

Freelance Plus $343 

Freelance Plus (35") $343 

Form Tool $54 

Gem Draw Plus $169 

Generic CADO $50 

Grapti-ln-the^ox $70 

Harvard Graphics $279 

PC Paint $53 

Print Shop $34 

Print Shop Companion $28 

WinrkMS Draw $169 

Windows Graph $249 

Organizational 

Harvard Total Project 

Manager $367 

Microsoft Pioject $330 

Timeline $280 

Timeline (35") $280 

Spreadsheets 

Enable $394 

Framework $345 

Javelin Ptus $157 

Microsoft Excel $330 

Microsoft Multiplan $130 


PFS; First Choice $79 

Quattro (Regular Price) $123 

Surpass $265 

Symphony (3i5”) $468 

VP-Planner $55 

Utilities 

Copy II PC $23 

DESQview $74 

DESQview (35") $74 

Disk Optimizer $39 

Rtstback $92 

^stbackRus $95 

F^back Rus 

for PS/2 & Laptops $95 

Gofer $40 

Mace Utilities $50 

Microsoft Windows $66 

Microsoft Windows 386 $130 

Norton Utilities 

Advar)ced Edition $79 

POFullBak $49 

PC Ibols Deluxe $40 

SideKIck $50 

Sideways $40 

SQZIRus $57 

XTREE $35 

Word Processors 

Bank Street Writer Rus $45 

Qramatik II $50 

Microeoft Word $229 

MultiMate Advantage $269 

Network Word $100 

PFS: Professional Write .... $115 

(3&A Write $106 

Websters New World 

Combo $51 

Webster New World 

Professior>al Thesaurus $40 

WordPerfect (Regular Price) . $215 

WordPerfect (35") $214 

Word Perfect Executive $110 

WordStar Professional $239 


WordStar 2000-f Personal . 
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will, in turn, increase the challenge of mul- 
tiuser systems to server-based LANs in 
typical workgroup applications. 

Tomorrow's "enterprise LAN" (a net- 
work serving an entire business group, or- 
ganization. or enterprise) will have many 
servers running different operating sys- 
tems. Smaller networks will make more 
flexible use of powerful 80386-based ma- 
chines. 

Essentially, the future of networking is 
greater cooperation among computers. 
Specialized machines will perform specif- 
ic I/O-intensive tasks, and powerful ma- 
chines will split their resources in many 
ways. Multiple solutions will be available 
to handle every task but, as is true today, 
no one solution will be perfect for every re- 
quirement. — Frank J. Derfler, Jr. 

EasyNet 

The EasyNei peer-to-peer local area net- 
work is a product of EasyNet Systems of 
Ontario. Canada. A combined hard- 
ware/software system that sells for about 
$397 per node (for a ten-node system), Ea- 
syNei won't run with the network prxxlucts 
of any other vendor. 

EasyNet sells its product on price and 
simplicity. Curiously, it supplies the best 
system-analysis and memory-mapping 
utilities we've seen from any company. 
But unfortunately, we had significant 
problems with the system software that 
precluded us from running our benchmark 
tests. 

The EasyNei hardware uses simple 
telephone wire and RJ-1 1 jacks for inter- 
connection. Telephone-type tap boxes al- 
low a neat system installation with physi- 
cal flexibility. 

ATTRACTIVE UTILITIES We wish 
EasyNet Systems would market the utili- 
ties. which come as individual programs 
on the installation disk, separately from the 
software. The Memory utility features 
over a dozen options, including displaying 
the memory locations used by different 
types of programs loaded in RAM, the 
software interrupts they call, and links 
among application files and data files. The 
Tasks utility shows the stack activity of 
programs, I/O activity, and data transfer 
locations. While the utilities are useful for 


programmers and system integrators, 
they're certainly not of any value to Ea- 
syNel’s typical users. 

SLOW AND FRAGILE We worked with 
EasyNet Systems for several months, dur- 
ing which time the software was obviously 
in a state of flux. We had problems install- 
ing versions earlier than 1.51. And al- 
though Version 1.51 installed easily, it 
worked slowly and with frequent failures, 
despite frequent consultation with the tech- 
nical support staff. When we followed the 
hunch of one of the technicians and re- 
moved the ROM (not needed in Version 
1.51) from the networking card, perfor- 
mance improved. But even then, the sys- 
tem was slow. 

Worse, the networking software is frag- 
ile. Performing any of several network 
management actions on the server while it 
was under load caused the system to fail. 
We don't present completed benchmark 
tests for this system because of repeated 
failures under heavy load. 

We'll continue to work with EasyNet 
Systems to review its product, but at this 
time you'd be well advised to try one of the 
faster, mote-reliable alternatives available 
at a reasonable price. 

— Frank J. Derfler, Jr. 


y^FACT FILE 


EasySet 

EasyNet Systems Inc. 
4383 Village Centre Ct. 
Mississauga. Ontario. 
Canada L4Z 1S2 
(416) 273-6410 
l.lst Price: EasyNet 1 16, 
S795 per kit (two inter- 
face boards, two RJ-1 1 cables, and two twist- 
ed-pair cables). 

Requires: For workstation: 256K RAM, one 
floppy disk drive, IX)S \ or later. For serv- 
er; HP .3000 minicomputer with MPE 4 or 
later and hard disk. 

in Short: A combined hardware software 
system. EtisyNet offers exceptional system- 
analysis and memory-mapping utilities. Its 
crippling speed, however, plus its tendency 
to fail under heavy workloads during testing 
currently render it an inadvisable choice. Not 
copy protected. 
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LANtastic Network 
Operating System 

A company that names its network operat- 
ing system LANiaslic presumes a lot, but 
Artisoft's DOS-based system lives up to its 
name. LANiaslic Nelwork Operaling Sys- 
lem. Version 2.0, supplies the basics plus 
several features unique to DOS-ba.sed op- 
erating systems, including the ability to 
use up to four interface cards in a single 
machine. Costing about $200 per node 
based on a ten-node system, it's relatively 
inexpensive. 

Like PC Local Area Network Program. 
ViaNel, and versions of Tapes/n', LANlai- 
lic uses NetBIOS to interface with network 
interface cards. Artisoft markets the net- 
work hardware on which we tested LAN- 
iaslic, but with the right version of Net- 
BIOS, the software should run on any 
vendor's interface cards. 

LANiaslic is not derived from MS-Nei, 
but it allows any station(s) on the network 
to assume the server role (as do almost all 
network operating systems based on MS- 
DOS). So any station can make drives or 
printers available to other stations. 

LOW IMPACT ON RAM LANiaslic is 
small, secure, reliable, economical, and 
flexible. It makes the smallest impact on 
workstation RAM of any of the products 
we tested. The combination of NetBIOS 
and redirector software running on a LAN- 
iaslic node takes about 13K RAM. (The 
LANiaslic network interface cards load 
NetBIOS in their own memory, so other 
NetBIOS implementations require more 
RAM.) When you add the server software 
and implement printer spooling, the RAM 
requirement for the network is still only 
about 40K. 

Admittedly, you do lose some prtKcss- 
ing speed when you use a machine as both 
a LANiaslic server and a workstation, but 
in comparison with competing operating 
systems, you lose little RAM. As a result, 
peer-to-peer networking becomes much 
more practical. 

LANiaslic also offers some forms of se- 
curity control that we haven't seen else- 
where. The list of access privileges you 
can assign to individual users includes 
read, write, create file, delete file, create 
directory, and execute. The "execute" 
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j^^jj Benchmark Tests: LAN Operating Systems 


T hese benchmark tests clearly show 
the speed differences between peer- 
to-peer shared networking software and 
software using dedicated servers. Every 
system that uses a dedicated server is 
faster than systems in which you can also 
use the server as a workstation. On the 
other hand, the systems that offer peer-to- 
peer resource sharing are more flexible 
and economical since they don't require 
the expense of a dedicated machine. 
Results are not given for EasyNetas it 
was unable to perform these benchmark 
tests. 

DEDICATED SERVER SYSTEMS While 
Advanced NetWare/286 flatly beat out 
Univation's LifeNet 'm the last testing go- 
around ("Making Connections: Univation's 
LifeNet," PC Magazine, February 16, 
1988) this time it was LifeNet, Version 
2.5, that edged out Novell's SFT NetWare 
2. 1 for peak performance honors. Keep in 
mind, however, that NetWare >Nas running 
on a plain-vanilla 8-MHz IBM PC AT (with 
extended memory) while LifeNet was 
sailing on its own high-speed 386 
platform. 

It is interesting to note that when there 
is no load on the network, every dedi- 
cated server system will give you perform- 
ance that is equal to or better than the 
performance of an 6-MHz standalone IBM 
PC AT operating from its own internal 
hard disk. As soon as you rev up the 
network and start queuing up requests for 
hard disk activity, however, performance 
slows. 

PEER-TO-PEER LANS When we tested 
peer-to-peer resource sharing networks, 
we did not run any applications on the 
workstation acting as the server. When 
you do use the server station to run local 
applications simultaneously, you can't 
pr^ict the effect on network throughput. 
The reason is that the speed degradation 
of both the local applications arxj the 
network services results from a complex 
interaction between the number and 
timing of interrupts and the amount of disk 
access required by both functions. 

To interpret the results of the bench- 
mark tests presented here, pay close at- 
tention to the reported results when four 
stations (in addition to the station running 


the timed test) load the network. This gives 
you some indication of how well the software 
handles contention for disk access. 

Of the peer-to-peer resource sharing 
LANs, Western Digital's ViaNet Networking 
Operating System was far and away the 
fastest. The interface drivers provided by 
SoftNet Communication for the system's 
KALI 000 network interface cards are what 
helped speed the bits along. 

The results of these benchmark tests 
should clear up some misconceptions about 
the rated throughput of network interface 
cards. They show that it is the networking 
software, not the rated throughput of the 
interface cards, that determines actual 
network speed. For instance, our tests give 
a respectable speed rating to TOPS, which 
runs on the TOPS FtashCard interface card 
over Apple's AppleTalk wiring plan, even 
though these media are rated at a slow 760 
kilobits per second. IBM's PC Local Area 
Network Program, again running on so- 
called slow twisted-pair wiring, performed 
well under both heavy load and no load. 

And even when a network turns out to be 
incredibly swift, remember that speed is just 
one factor you should consider when 
selecting a LAN operating system. For many 
applications, such factors as dealer support, 
training, and compatibility with other applica- 
tions will be more important than through- 
put. 


The PC Labs LAN benchmark tests are written m C 
and are independent of commercial software. We ran the 
tests on a test-bed of (our 6-MHz IBM PC ATs. For our 
test-bed to better simulate the conditions on a medium- 
size rtetwork of 20 or more work8latior«. we have 
designed these loadng tests so that a single station rep- 
resents five to ten tones the toad of a user performing an 
mteractiva task (for example, updating records) on a 
network. 

The Network Speed Urtder Load and the Hard Disk 
Access Load benchmark tests measure the time needed 
to perform a standardized task on the network. While the 
actual work loads used (or these two tests (described 
below} are different, we used the same procedure (or 
both. To obtain the elapsed times shown here, we ran a 
benchmark program performing a sequential create, a 
sequential read, a sequential write, a rartdom read, and a 
rar>dom write of a large file. The record sizes used In 
these activities systematically rotate between 16K. 4K, 
and 512 bytes. The numbers shown are the total lime 
necessary (or all of these operations. We ran the test on 
an our ATs to load the network white timing just one ot 
them. We then reduced the number of workMtions one 
at a time to show the effect of loading on the network. 

The Network Speed Under Load test puts a heavy 
load on the network interface (cards, media, and so forth) 
whiie placing a minimal load on the hard disk by havir^ 
each station contirtuously read and write its own f-byte 
data file, changing the data each tone. For systems with 
disk caching, the load on the hard disk is even smaller, 
since cached systems typicaHy perform a disk write but 
do not require a physical disk read. 

The Hard Dtek Acceea Load test heavily loads the 
hard disk and disk-caching system. To do this, each 
station randomly accesses its own 1 0OK data file using 
tK records. Data written to the file Is changed each tone. 
The random reads typically access data outside the 
cache, which forces a disk read, as does any write. 

The Database Load test exercises the system's 
record-locking support and the way it handles a number 
of random simultaneous accesses to a common file. This 
test times how fast each loading station accesses a 
common database consistmg of an index and a data file. 
Half the accesses are simple searches of the index file 
and an accompanyirtg access to a record In me data (He. 
One quarter of the accesses perform ttte same operation 
but also lock the data record and update its contents. The 
remainirtg accesses update the index file arxl a data 
record. The Index file is locked during every update artd 
the DOS 3.1 RLOCK statement prevents simultar>eous 
index file updates. 
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1 Provides peer-to-peer resource sharing 

1 

Zero 

stations 

Or>e 

station 

Two 

stations 

Three 

stations 

Four 

stations 

Software 

Server 

Interface card 

NetworkOS 

B-MHz IBM PC AT 

EtherLink 

836 

1.796 

2.952 

4.140 

5,070 

LANtastic 

B-MHz IBM PC AT 

LANtastic Network Adapter Card 

1.103 

2.000 

2.940 

3.876 

4,464 

Omninet PC/NOS 

e-MHz IBM PC AT 

Corvus Omninet Transporter 

1.766 

1,974 

1.986 

2.178 

3,432 

10NET 

0-MHz IBM PC AT 

10NET Adapter Card 

1.109 

1.473 

1.763 

2.059 

2.407 

Tapestry 

8-MHz IBM PC AT 

Ethernet Plus Adapter 

725 

1.016 

1.418 

1,802 

2.224 

PC LAN 

8-MHz IBM PC AT 

IBM PC LAN Baseband Adapters 

851 

1.033 

1.125 

1.236 

1.952 

TOPS 

B-MHz IBM PC AT 

TOPS FlashCard 

1,137 

1.172 

1.239 

1.354 

1.577 

ViaNet 

8 MHz IBM PC AT 

SoftNet KALtOOOA/iaNet 

845 

932 

1.086 

1.239 

1.361 


Requires dedicated server 


VINES 

Banyan OTS DeskTop Server 

EtherLink 

479 

812 

1.067 

1,225 

1.320 

3*Share 

34- Sen/er Model 3S/400 

EtherLink 

360 

342 

354 

388 

454 

LifeNet 

Univaticn UfeSeiver 386 

Univation Ethernet 

223 

238 

256 

291 

340 

SFT NetWare 2.1 

8-MHz IBM PC AT 

EtherLink 

287 

296 

303 

313 

333 


(continues) 
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The most affordable way 
to build a skyscraper. 



Multisync Plus 

For superior husiness 
graphics, desktop 
publishing and CAD. 



Or construct a bridge. Or design a circuit. Or even create a pie 


chart. With the MuItiSync® Plus, high resolution graphics are well 
within reach. When used with the graphics board that was 
designed for it— the MVA 1024 from NEC— it may well be the ulti- 
mate value for all your CAD and business graphics applications. 

Multisync Plus has a 15" diagonal flattened CRT and a 
tilt-swivel base to make you more comfortable. It works with 
boards for a variety of systems, from PC/XT/AT/386 (or 100% 
compatibles) to MAC II and PS/2. It automatically adjusts its 
scanning frequency from EGA to VGA, and on up to even higher 
standards with our MVA 1024 in AT/386 based systems. 

Whether your plans are as big as a skyscraper or as small as a 
memory chip, MuItiSync Plus makes the world of high resolution 
graphics more accessible. For literature or a dealer call 


1-800-447-4700. For technical details call NEC Home Electronics 
(USA) Inc. 1-800-NEC-SOFT. 


oc 


Compoiefs and Cofrimuncations 


NEC 
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Provides peer-to-peer resource sharing 


Software 

Server 


Zero 

interface card stations 

Orte 

station 

Two 

stations 

Three 

stations 

Four 

stations 

Network-OS 

8-MHz IBM PC AT 


EtherUnk 

406 

1,127 

1,686 

2,157 

2,482 

LANtastic 

8-MHz IBM PC AT 


LANtastic Network Adapter Card 

541 

1,018 

1,492 

2,038 

2.444 

Omninel PC/NOS 

8-MHz IBM PC AT 


Corvus Omninet Transporter 

826 

1,016 

1,402 

1,752 

2,129 ' 

10NBT 

8-MHzlBMPCAT 

f, 

10NET Adapter Card 

523 

803 


'T,738 


Tapestry 

8-MHz IBM PC AT 


Ethernet Plus Adapter 

335 

1,105 

1,371 

1,857 

2.105 

PC LAN 

8-MHz IBM PC AT 


IBM PC LAN Baseband Adapters 

385 

735 

909 

1,394 

1,683 

TOPS 

8-MHz IBM PC AT 


TOPS Flashcard 

636 

1,209 

1,446 

1,919 

2,643 

MtMW 

MUHzIBMPCAT 


SoftNet KALIOpO/VM^ 

388 

i!268 

"'2,266 

■ 

■ 3,977' 

1 Requires dedicated server 

I 

VINES 

Banyan DTS DeskTop Server 

EtherUnk 

218 

504 

721 

960 

1,331 

3+Share 

3+ Server Model 3S/400 

EtherUnk 

182 

203 

258 

~309 

336 

UfeNet 

Univation LifeServer 386 

Unhration Ethernet 

108 

117 

125 

139 

17gi 

SFT NetWare 2.1 

8-MHz IBM PC AT 


EtherUnk 

139 

152' 

' 169 

iBT 
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Provides peer-to-peer resource sharing 


Software 

Server 

Zero 

Interface card stations 

One 

station 

Two 

stations 

Three 

stations 

Four 

stations 

Network-OS 

8-MHz IBM PC AT 

EtherLink 

406 

1.147 

1,297 

1,403 

1,574 

LANtastic 

8 MHz IBM PC AT 

LANtastic Network Adapter Card 

541 

930 

1,036 

1,142 

1,282 

Omninet PC/NOS 

8-MHz IBM PC AT 

Corvus Omninet Transporter 

826 

894 

1,042 

1,208 

1.474 

10NET 

8-MHz IBM PC AT 

10NET Adapter Card 

523 

1,295 

1,703 

2,121 

2,402 

Tapestry 

8-MHz IBM PC AT 

Ethernet Plus Adapter 

335 

1.376 

1,678 

1,798 

2,001 

PC LAN 

8-MHz IBM PC AT 

IBM PC LAN Baseband Adapters 

385 

637 

839 

902 

1,040 

TOPS 

8 MHz IBM PC AT 

TOPS FlashCard 

636 

648 

801 

1,068 

1,146 

ViaNet 

8-MHz IBM PC AT 

SofiNet KALIOOOA^iaNet 

388 

1.007 

1,415 

1,651 

1,869 

server 

VINES 

Banyan DTS DeskTop Server 

EtherLink 

218 

422 

520 

612 

722 

3+Share 

s-f Server Model 3S/400 

EtherLink 

182 

202 

221 

227 

234 

LifeNet 

Univation LifeServer 386 

Univation Ethernet 

108 

116 

117 

121 

121 

SFT NetWare 2.1 

8-MHz IBM PC AT 

EtherLink 

139 

157 

152 

153 

157 
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With IRMAremoteyou can talk to your mainfi'an 

whether you're on the road in Why Arizona or you are. That means downloading files, electronic 
opening a remote brattch office in ChicagQ Illitiois, mail, data extraction and data entry— everything, in 

you and your personal computer can be as close to fact, that IRMA™ offers. And that includes supportiiTg 
mainframe information as the nearest telephone. all of the mainframe file transfer software from DOV 

Introducing IRMAremote™ from IXIA’ and IBM " your company has invested so much in. 

IRMAremote offers reliable, inexpensive and What's more, it doesn't matter what kind of 

accurate access to your mainframe no matter where protocol your network rums on. Right now, there are 

PCA «<i n-ffxUreJ inuittfuirk and IRMA ami IRMArtrmolfan Inidtfnarki nj I ('ommunuatums Avoaaln. Inc IHM o a Inulfmtrk of InUrrmttumx 




: fom places once considered out of the question 


IRMAremote products for both SNA and BSC. Soon, 
there'll be a tliird for X25. And if you use modems 
with tlie Hayes " AutoSync feature, all you have to buy 
is our IRMAremote software. 

Periiaps most importantly IRMAremote is made 
by DCA, tlte company that h^ set the standard in 
reliable micro-to-mainframe communications. A fact 


that your Data Communications Manager will really 
appreciate when you request an IRMAremote for 
>t)urself or your office. 

Not only will a phone access your mainframe, it 
will also access all the information you need on our 
IRMAremote productsDial tcdl-free, — J . 
I-800-24I-IRMA, extension 518. 


arss Markmes Corporutum Hayn u a rrfjslertd tnultmafk af 'llttyn Mu-rvcimpuirr Prociucix Inc C lAtS Comtmtitiailuntf Asaanatex Inc AO ryekts merved 
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privilege is useful in situations in which us- 
ers should be able to use. but not copy, 
software. It helps prevent copies of pro- 
grams from walking out the dtxir on floppy 
disks. 

Also, Artisoft advertises a $149 hard- 
ware encryption option using the Digital 
Encryption Standard (DES) protocols. 
DES is a public encryption system spon- 
sored bytheU.S. Bureau of Standards and 
developed with the cooperation of the Na- 
tional Security Agency and the Depart- 
ment of Defense. DES encryption is 
“real” encryption, as opposed to the bit 
shifting or inversion some programs per- 
form. Decryption occurs at each node, so 
gaining access to the cable does a potential 
snooper no good. 

Another security and administration 
feature allows the system manager to spec- 
ify that u.sers log certain kinds of activities 
to a disk file, using a time stamp. This 
troubleshooting and security tixjl enables 
you to use the log to reveal any attempts at 
unauthorized access or other kinds of 
abuse. 

Although LANtastic lacks the kind of 
well-defined system for accounting for 
network use that Novell’s NetWare offers, 
it keeps track of the number of network re- 
quests, the number of bytes read and writ- 
ten, and the size of printed files. A network 
administrator can extract this information 


t^FACT FILE 


i LANtastic Network 
Operating System, 
Vmi<»2.0 
Artisoft Inc. 

3550 N. lstAve.#330 
Tucson. AZ 85719 
(602)293-6363 
Lilt Price; LANtastic 
starter kit, (includes hardware and software 
for two stations), S399; network licen.se for 3 
to 120 nodes. $295. 

Requires: 256K RAM in server and per 
node, DOS 3. 1 or later. 

In Short: A peer-to-peer operating system 
featuring small siae. unique security and 
management repotting, and the ability to tese 
up to four mixed/matched network interface 
cittds in a server. Low price and high capabil- 
ity. Not copy protected. 
cinct£ lie on nEAcen SERVICE CAtto 


to project resource requirements and to al- 
locate in-house costs for network use. 

A sitting selling point for network oper- 
ating systems like Novell's NetWare and 
Banyan's VINES is their ability to host up 
to four different or identical network inter- 
face cards in the same server, allowing 
bridging within the server. You may wish 
to have several cards in a server to improve 
the reliability of a subnetwork, to allow the 
use of different media like fiber optics, or 
simply because you have cards someone 
already paid for that you want to use. 

The LANtastic server module, howev- 
er, is unique among peer-ttvpeer networks 
in that it lets you combine up to four net- 
work interface cards (each with its own 
manufacturer-provided NetBIOS) in a sin- 
gle node. This specification assumes the 
availability of well-behaved and complete 
implementations of NetBIOS from each 
board vendor, which is not always the 
case. 

GOOD MEND SYSTEM While I have 
my reservations about using menus to link 
network resources, LANtastic does have a 
good menu system. Anyone using the 
menus to link resources still must know 
what server name to use and the network 
names of the resources, but at least the 
menu lists the network names once you en- 
ter the server name. Fortunately, the de- 
signers of LANtastic let you use NET USE 
in batch files (although with slightly differ- 
ent syntax than that used in MS-Net) to get 
the job done invisibly. 

LANtastic includes a simple but effec- 
tive electronic mail system and print spcxil- 
ing. If a program writes directly to INT 
I7h and docs not open or close the LPT I 
device, then, to spool the print job, you 
must either terminate the program or press 
Ctrl-Alt-PnSc (ju.st as in PC LAN). 

Bottom line The LANtastic starter 
kit ($399) comes with all the hardware and 
software needed for two stations. A net- 
work installation license (for 3 to 1 20 
nodes) retails for $295. That means that a 
ten-node system, with all hardware and 
software and the provided 1 5-foot cables, 
costs $2,285, or $228 per station. 
Networking doesn’t get much more eco- 
nomical than that. 

In addition, the Artisoft designers dif- 


ferentiated LANtastic from other DOS- 
based products in several useful ways — 
among them, adding unique security and 
management reporting features and the 
ability to combine up to four interface 
cards in one node. And the small size of 
the program modules will attract those 
who don’t want to add EMS to networked 
workstations acting as servers. 

The low price and high capability of 
LANtastic's software, as well as its unique 
capabilities for DOS-based networking, 
make it a fine value. All things considered, 
LANtastic lives up to its name. 

— Frank J, Derller, Jr, 

LifeNet 

LifeNet, a full-featured LAN system from 
Univation, breaks new ground in the tech- 
nology of network operating systems. 
Selling for about $249 per node (based on 
a ten-node system), it combines the ad- 
vanced features of system fault tolerance 
with database service on a network. 

Our previous review of LifeNet (PC 
Magazine, February 16. 1988, page 223) 
showed slow benchmark lest perfor- 
mance, but our tests of the new version of 
UfeNet (Version 2.5) found significantly 
improved performance. In fact, it rivaled 
that of Novell’s SFT NetWare on an 8- 
MHz IBM PC AT and Banyan Systems’ 
VINES on a Banyan DTS DeskTop Server. 
When the folks from Univation loaded the 
newly relea.sed 386 LifeNet software, the 
performance of the system increased dra- 
matically. 

Univation offers LifeNet in versions 
that will work with hardware from other 
companies or with its own server and net- 
work interface hardware. We benchmark- 
tested the UfeNet system using Univa- 
tion’s hardware, including the Univation 
LifeServer 386 file server and the Univa- 
tion Ethernet network interface cards. 
UfeNet requires a dedicated server, and we 
recommend using Univation’s 80386- 
based server. 

UfeNet 386 with the Version 2.5 fea- 
tures is sold on a single disk, and the utili- 
ties take up extra space. The operating sys- 
tem is ready to run on a Univation server. 
The software uses the 386 processor in its 
protected mode. Even with a plain-vanilla 
Western Digital disk drive controller in the 
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server, the benchmark lest numbers flew 
by at a quick pace. 

In either the 286 or the 386 version, 
Univation markets LifeNel as a "third- 
generation" network. They list the genera- 
tions of software as disk server, file server, 
and now database engine. 

DATABASE SERVICE Database serv- 
ers (or engines) process certain l/O-inten- 
sive DBMS requests on the central file 
server. To implement this process, you 
must break the DBMS activities into two 
parts. The major part of the application 
runs on the workstation. A cote module of 
the DBMS runs on the database server, re- 
sponding to requests from the workstation 
application. 

The database server approach offers 
speed (fewer I/O actions and file trans- 
fers), improved efficiency (since files and 
records are locked for a shorter duration of 
time), and reduced chances of corrupting 
data because of data transfers. The draw- 
back of the database server approach is its 
requirement of a special version of the 
DBMS software. 

A version of the powerful DataFlex 
DBMS designed for UfeXel is now avail- 
able. We saw a demonstration of a DBMS 
application using DataFlex that showed an 
improvement of better than 4-to- 1 in per- 
formance using the DBMS server over 
typical LAN or local workstation opera- 
tion. 

SOFTWARE FLEXIBILm' Installing 
software on the workstations requites DOS 
2.0 or later. The menu-driven SETUP util- 
ity, which comes on a disk with each inter- 
face card, copies all the required system 
files and defines the DOS environment 
statements for the workstation. 

Like NetWare and VINES. UfeNet al- 
lows several different network interface 
boards to interoperate in the same file serv- 
er. Up to eight interface boards can reside 
in a server. Univation provides UfeNet 
drivers for network interface cards from 
Omninet, IBM (PC Network and Token- 
Ring). Sytek, and Standard Micro Sys- 
tems (ARCnet). 

Version 2.5 of UfeNet e\en allows any- 
one on the network to use UfeNet and No- 
vell NetWare servers simultaneously on 
the same network. This means, for exam- 
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Ufe.S'eu >'erslon 2.5 
Univation 
638 Gibraltar Ct. 
Milpitas. CA 95035 
(40«)263-l2(Kl 
List Prict: Knlrv -level 
vetMon for six users. 
$695; Standard Uje"- 
Sei 2H6 for up to 40 users. S2.495. Aihotu td 
LifcSci JSf) for up to 1 00 users. $3,295. 
Products priced per server. UfrS’ei Accelera- 
lor skifiwarc. $595. supports extended nKm- 



or> at server 

Requires: Por workstatum: 65K RAM. one 
(loppv disk dnve. Kk server; t>40K RAM. 
extended extended nveniorv supported up to 
8MB 


In Short: A fast, sound networic operating 
svsiem that’s easy to install and \i\c.ljJcNei 
lacks the reporting and management Uxils of 
SFT SeiWarc. Wrsion 2. 1 . and of Banyan's 
VISES. But It dties come w iih sonw user util- 
ities and IS less expensive than its competi- 
tors; a legiiinuic aiiemative to Novell's. 
Banvan's. and 30>m's systems. Nolct>py 
protected. 
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pie, that you can redirect the F: drive of 
your workstation to a NetWare server and 
the G: drive to a UfeNet server using a sin- 
gle network interface card in the worksta- 
tion. This type of flexibility is exceptional. 

The system comes bundled with on-line 
pop-up help, a phone messaging system, 
and a calendaring system. UfeNet pro- 
vides capabilities to remotely access the 
system through an RS-232C connection on 
the server. 

The on-line help is RAM-resident, but 
you can easily unload it to reclaim RAM 
space. Version 2.5's help screens are easy 
to read, and the menu system is flexible 
and operates clearly. 

HANDY TOOLS The Tutorial Maker 
utility lets you create self-running tutorials 
for any application running under MS- 
DOS and UfeNet. It records and replays 
keystrokes and runs programs under its 
control. You can add comments to screens 
explaining what the users see. 

The RAM-resident Phone Message 
system provides the basic mail system. A 
user can send messages to any other user or 


to all users in the system. Each user is as- 
signed a unique two-letter logical code as a 
mailbox address. Incoming messages are 
automatically stored in each user's private 
mailbox. 

UfeNet offers an alternative to the tradi- 
tional pocket appointment book by provid- 
ing an electronic pop-up appointment sys- 
tem called LifeCal. This primitive system 
lacks the meeting-scheduling capabilities 
of lONET's calendar. 

MANAGEMENT AND SECURITY 

Logging into UfeNet as the system admin- 
istrator automatically brings up the System 
Manager Menu. This menu offers the abil- 
ity to update the central system, cre- 
ate/modify each user's startup file, check 
network and file status, create/delete us- 
ers, and perform system housecleaning. 

The UfeNet Network Status gives a 
real-time visual status display of informa- 
tion about users, the print queue, and disk 
usage. UfeNet has utilities to display disk 
assignments, set and review file attributes, 
convert word processing files to UfeNet 
Help menu files, and display logical drive 
assignments. The system administrator 
can use these tools from any workstation. 
Although a few months ago UfeNet' s, utili- 
ties for LAN administrators were as gixxl 
as any on the market, the release of SFT 
NetWare 2. 1 has given the industry a new 
goal to shoot for. 

LifeNet’s security features are excel- 
lent. and the security process is both flexi- 
ble and detailed. If you take the time, you 
can password-protect single files, hide di- 
rectories from categories of users, and 
even protect access to the floppy disk drive 
on the server. The ability to assign users to 
groups with specific rights and privileges 
makes routine password and access right 
changes simple and easy. 

FAULT-TOLERANT OPERATION 

Univation calls UfeNet "fault tolerant." 
Despite the fact that UfeNet makes it easier 
to recover from faults than most systems 
do, it does little to stay alive or gracefully 
shut down during failures. What it does is 
capture selected important activity and re- 
create it in a backup version. 

The UfeNet System Log utility tracks 
each transaction to tape, making it easier to 
reconstruct files if you lose a disk drive. 
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When the administrator sets a file’s log 
flag, the server’s tape log archives any 
transaction written to the file. Files suit- 
able for logging are those that many users 
access simultaneously, since it’s difficult 
to know the best time to back them up. In 
the event of a system failure, you can use 
the tape to reconstruct the changes to the 
files. In certain cases, the tape log can help 
find the reason for a program crash. 

UfeNel's improvements come primari- 
ly from a better disk<aching system and 
generally more-mature software than we 
saw in our first review of this product. Se- 
quential reads from a file remain fast, but 
the new release of the software handles 
random-access reads more effectively. In- 
terestingly, LifeNet doesn’t show the aver- 
sion to small record sizes (5 1 2K) that is ap- 
parent in some other networking software. 
So it should do a good job handling re- 
quests for small records in a multi-user 
DBMS environment. 

In sum, LifeNet is a sound network op- 
erating system that’s easy to install and 
use. 'The 386 version of the software is 
very fast. The operating system lacks the 
repotting and management tools available 
in SFT NetWare. Version 2.1, and (to a 
lesser degree) in VINES, but it offers some 
user utilities. 

LifeNet is less expensive than the sys- 
tems it’s positioned against, and Version 
2.5 is a legitimate alternative to Novell’s, 
Banyan’s, and 3Com’s network operating 
systems. — Frank J. Derfler, Jr. 


Network-OS 

The name of this product from CBIS says 
it all: Network-OS. A DOS-based operat- 
ing system, Network-OS allows any PC on 
the network to contribute resources. You 
don’t need to use a dedicated file or printer 
server. 

Network-OS ($128 per node based on a 
ten-node system without interface cards) is 
available in versions customized for many 
different types of network interface cards. 
Thirteen driver options include the latest 
Western Digital StarLAN and Ethernet 
cards, the 3Com EtherLink. ADC’s clus- 
tered CPU system processor cards, the 
IBM Token-Ring Network, and Unger- 
mann-Bass network interface cards. A ver- 
sion is also available that works through 


the NetBIOS interface provided by IBM, 
Sytek, and many other LAN hardware 
manufacturers. 

Installing the software, which com- 
prises two disks, involves running a net- 
work install program and copying the 
AUTOEXEC.BAT and CONFIG.SYS 
files to the root directory. It took us only 
about 10 minutes to install Network-OS, 
including formatting a disk for the boot 
disk. CONFIG.SYS requires no DEVICE 
statements to run Network-OS, but you 
must make sure that any machine acting as 
a server has enough bufiers and file control 
blocks available. 

You call the network program from a 
single line entered at the DOS prompt or in 
a .BAT file. The benefit of initializing it 
this way is that you don’t have to set aside 
the necessary RAM until you actually need 
to enter the network. (Networking pro- 
grams installed as device drivers in the 
CONFIG.SYS file use RAM whether or 
not you use the network.) 

We ran Network-OS on top of 3Com’s 
EtherLink cards. The cards have a rated 
throughput of lOMB per second, but, as 
you know by now, the rated throughput of 
the network interface cards is practically 
meaningless. Network-OS proves this 
point better than most DOS-based sys- 
tems. You gain nothing by installing 
"high-throughput” network interface 
cards if they have to wait for the hard disk 
drive to deliver data. 

Network-OS's user interface features 
attractive menus, with several sentences to 
describe the options. You can also use the 
unique programming commands of Net- 
work-OS in batch files, so users can bypass 
the menus if they prefer. 

The syntax of the programming com- 
mands is similar to that of commands used 
in packages derived from MS-Net. but the 
words are slightly different. NWUSE re- 
places NET USE. and NWSHARE is the 
same as NET SHARE. Typing 
NWSHARE alone brings up a display 
showing what the available resources are 
and who is using them. 

The NBAS utility, which allows you to 
retrieve statistical data on network inter- 
face cards in network PCs, is handy for 
troubleshooting cable and card problems. 
The statistics include the amount of time 
the card has been active on the network. 
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SetHork-OS 
CBIS Inc, 

P O Box 141)26 
Norcrms, GA 3(K)y2 
(404)446-1332 
List Price: SI 60 per 
mxle; 30-uscr license 
agrecmcni for $ 1 .280. 
Requires: ForwcHicstaiion: 80K RAM. DOS 
3.1 or later. For server 180K RAM. 

In Short: This simple DOS-based nc(wt>rk 
operaiing system offers prim job spixjling and 
message features. It's easy to use and install, 
but mn fast. Versions are available to work 
with many vendors' interface cards, Not 
cc^y pixHected. 
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the number of packets sent and received, 
and the numbers of the different kinds of 
transmission errors. No other networking 
program in this class has such a utility. 

Network-OS's network configuration 
program allows you to set the overall net- 
work configuration, set the resources the 
server wilt share, and use resources as var- 
ious drives. You can also change the con- 
figuration of the program to set different 
levels of time slicing and interrupt polling. 

The system’s printer spooling is simple 
but effective. Pressing Shift-PrSc brings 
up a menu of printing options (including 
printing the screen to a local printer). From 
this menu, you can manually close the 
print spool without exiting the application 
program — a nice way of handling the 
problem of printing fiom an application. A 
timed closure of the print spool is also 
available. 

The Network-OS Message system is de- 
signed for real-time transmission of mes- 
sages to stations signed onto the network. 
Although it’s not a true store-and-forward 
electronic mail system, it’s useful for ask- 
ing people to change the paper on a printer 
or make other resources available. You 
can use the message system either as a 
memory-resident pop-in utility (using Alt- 
Esc) or as a separate application program. 
A menu system for the intercom lets you 
specify individually addressed and net- 
work broadcast messages. 

Like most network operating systems. 
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Network-OS needs a large block of RAM 
to run. On a workstation (not sharing re- 
sources) with 640K RAM, IX)S 3.3, the 
networking software, and the message sys- 
tem option, CHKDSK reported 469K free 
RAM. Without the intercom module in- 
stalled, you have 5I3K free RAM. When 
the same machine is configured as a server 
with the intercom module installed, it has 
362KofRAMfree. 

Network-OS is an alternative to prod- 
ucts like IBM’sPC LAN. It’s easy to install 
and use, but it isn’t speedy, even when 
used on interface cards with high data- 
transmission speeds. On the plus side, its 
various versions can work with many dif- 
ferent network interface cards. 

— Frank J. Derfler, Jr. 

Omninet PC/NOS 

Omninet PC/NOS is a LAN operating sys- 
tem from Corvus, one of the first compa- 
nies to enter the PC-based local area net- 
work business. Corvus markets local area 
network interface cards and servers as well 
as Omninet PCINOS. The $795 operating 
system (eight-user version), which has an 
architecture slightly different from that of 
most of the other MS-DOS-based network 
operating systems, offers a peer-to-peer 
network for sharing files and printers and 
for transmitting messages. 

We tested Version 1 . 1 of Omninet 
PCINOS, which comes on four disks. Mir- 
roring the functions of the network nodes, 
the labels of the disks are server, shared 
workstation, workstation, and utility. 

A concept unique to Omninet PCINOS 
is the shared disk node. This category of 
network workstation allows you to make 
your disks sharable while keeping more 
RAM available, for local applications than 
would normally be available in a server. 
Selecting this kind of node is advisable 
only when network applications use a ma- 
chine’s disk drives infrequently, because 
too many requests for the drive may bind 
up the system. Since the server module 
sets a larger amount of RAM aside for disk 
buffering, you should select this type of 
node when applications make heavy use of 
the networked drive. 

The workstation software module, es- 
sentially only a redirector, makes the most 
RAM available for running local applica- 


tions. When you select the workstation 
module, disk drives ate not available for 
sharing. 

Unless you use a device like RYBS 
Electronics’ Hi-Card, which frees up 
RAM from the system, you won’t have 
much RAM left to run applications on a 
fully configured PCINOS server. On the 
same machine equipped with 640K of 
RAM and running DOS 3.3, CHKDSK 
reported approximately 5I9K of RAM 
free on a workstation loaded with 
PCINOS. approximately 338K free in the 
shared disk mode, and 210 bytes free on a 
server. 

INSTALIATION To install the Omninet 
PCINOS server software, you simply in- 
sert the installation disk in the A: drive and 
type Install. The menu-driven system asks 
some simple questions, allows you to se- 
lect options like print service, and prompts 
you to insert the required disks. The instal- 
lation software creates the necessary sub- 
directory on the server’s hard disk and 
modifies or creates a CONFIG.SYS with 
the necessary values for files and buffers. 

The interface to PCINOS is a multilevel 
menu system ealled NetView, which gives 
users access to all printers, disk drives, and 
other resources on the network. NetView 
eonsists of a series of vertical pop-up 
“strip” menus that show the networked 
resources as well as the possible DOS de- 
vice names on the PC, and it allows you to 
make links among them. 

NetView is flexible and complex. 
When you link resources, layers of menus 
spread out all over the screen. Special 
function keys and the arrow keys issue all 
commands in the menu system. But the 
question that arises when you try to move 
through the system isn’t “What key do 1 
push?” but rather, “Where do I go from 
here?” Although help is available for ev- 
ery menu level, getting comfortable with 
the menu system takes a little time (our 
technicians had to spend a couple of hours 
puzzling out all the functions). 

PCINOS also has a command-line lan- 
guage that lets you make the same kinds of 
DOS device name and resource links from 
DOS batch files. The commands and syn- 
tax don’t follow the widely used MS-Net 
model, but they are relatively easy to use. 
In most installations, administrators will 


use NetView and set up batch files to link 
resources for individual users. 

PLUGS AND SOCKETS Unlike other 
operating systems, PCINOS has two cate- 
gories of connections. The first category is 
permanent links associated with a particu- 
lar workstation. The second category in- 
cludes so-called “temporary links” made 
only for a specific user. These commands 
are associated with a specific user log-on 
and are broken when a user logs off. 

This setup gives users and the network 
administrator considerable flexibility. If 
your users frequently enter the network 
from different workstations, you can make 
most of the links associated with user 
names. But if you want a stable and homo- 
geneous network environment where ev- 
ery workstation is configured the same, 
you can establish permanent links. 


PRINTING, MESSAGING... Omninet 
PCINOS's print-spooling and message- 
sending capabilities are simple but effec- 
tive. You can view a print cue and see 
where your jobs are, and you can link to a 
print spool either through menus or using 
command-line entries. The message capa- 
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Omninet PCI.\'OS> 
Version l.i 
Corv'us Systems Inc. 
lfi() Great Oaks Blvd. 

San Ji>se.CA 95119- 
1.U7 

(4<)8)28M1()0 
LLsI Price: Bight-user 
ven>ion. $795. Unlimited (technically !()()- 
user) version. $495 for first station; each ad- 
ditional computer requires workstation pack. 
$295. 

Requires: Bor workstation: 320K RAM. one 
disk drive, DOS 3.1 or later. For server: 
3R4K RAM (5I2K RAM recommended), 
hard disk. 

In Short: This LAN operating system for use 
on Corvus hardware offers fast, solid, peer- 
to-peer file-sharing and network services. It 
includes two categories of disk-sharing 
nodes, each with different RAM require- 
ments. System administrators will appreciate 
the detailed menu system and the security op- 
tions. Not copy piotected, 
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The 386-based personal com- 
puters offer the individual raw power. 

But, in most corporations, the 
real work is done by many people, all 
trying to work together. Computers 
should aid this process, by giving indi- 
viduals the personal 
power they need, and 
by helping groups of 
people work together 
productively. 

Different groups 
need to share and 
work with the same 
information, even 
though they may be 
using different com- 
puters, or their data 
is kept on remote 
mainframes. 

Personal 386s fall short of meeting 
these needs. Because they use under- 
powered and primitive operating 
systems. 

So they can’t handle the really 
demanding applications. And they only 
talk to themselves, with some difficulty, 
rather than to all of your computers. 

That’s why we’re introducing the 
corporate 386. The Sun386/’'' worksta- 
tion. It has the same high-performance 
Intel' 80386 chip as the PCs. 

But not their personal limitations. 

Because it mns Sun’s open, dis- 
tributed computing environment, built 
around the UNIX'operating system. 

So, you have transparent access 
to every computer in your company. 
No matter which vendor’s name is on 
the box. 

Unlike the PCs, the Sun386/ lets 
you take full advantage of the thou- 
sands of powerful applications designed 
around the UNIX operating system. 
But it also lets you run all of the PC 


DOS applications that millions of users 
have developed so much expertise in. 

And with its 5 -MIPS power, 
UNIX and DOS applications can 
mn simultaneously and at full speed. 
But with all this power and 


sophistication, isn’t a Sun386/ harder 
to use than a PC? 

Not at all. In fact, it’s easier. 

Because we’ve given it a friendly, 
icon-oriented user interface with an 
integrated help facility. And a file 
organizer, to easily find, open, and keep 
track of files all over the network. 

There’s even an automated net- 
work administratoi; that lets you person- 
ally install the Sun386/ in minutes. 
Instead of hours. 

So look to Sun for total network- 
ing solutions that help pull a company 
together. 

If you’d like to know more, call 
1-800-223-6736. In CA 1-800-322-6736. 
And we’ll show you the difference 
between a personal machine. 

And the right corporate choice. 



The Network Is The Computer™ 



In real-world corporate applications, PC users need access to a targe variety of computing resources. So the Sun3H6i 
runs Suns open distributed computing environment, built around the UNIX* operating system. Which lets it 
become part of a powerful open network that can include every computer in your company. 
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biliiy sends real-time messages to people 
who are on-line, but it has no store-and- 
I'orward capability. 

Omninel PC/NOS uses a system of net- 
work names and passwotds to establish se- 
curity and user privileges. A user profile 
lists a well-defined series of privilege lev- 
els. Resources have corresponding securi- 
ty levels. If a user's privilege level is equal 
to or higher than the resource's security 
level, he is granted access to the network. 

The system's designers recognized, 
however, that some installations don't 
need much security, so they created a 
group name called Maxacs. Anyone made 
a member of Maxacs bas full user privi- 
leges — a bandy way to adjust individual 
capabilities quickly. 

BOTTOM LINE Since Omninel 
PCINOS is designed for the Corvus hard- 
ware. the package isn't a viable alternative 
when you need a system that can operate 
on a wide variety of hardware systems, as 
IBM's PC LAN does. But used on the Cor- 
vus hardware. Omninel PC! NOS offers 
gtxtd basic services and response times 
typical of DOS-based network operating 
.software. — Frank J. Derller, Jr. 

PC Local Area 
Network Program 

The IBM PC Lmal Area Network Pro- 
gram (or PC LAN) is one of the most 
sought-after network operating systems. 
Its popularity is due to its low cost, its rela- 
tive ease of u.se and installation, and its 
IBM logo. 

The $ 1 75-per-station (software only) 
PC LAN comprises, almost completely. 
Microsoft's MS-Net scries of program 
modules. Since it lacks the program ctxle 
needed to drive network interface cards, 
another layer of software must come be- 
tween it and the network hardware. 

When IBM and Sytek first married PC 
LAN's immediate predecessor, the PC 
Nehmrk Program, to Sytek 's network in- 
terface cards, they dubbed the interface 
program NetBIOS, The original NetBIOS 
translated requests for service received 
from the networking software into direct 
commands to the network interface card 
hardware. Tixlay. many vendors supply a 


NetBIOS nxxlulc for their network inter- 
face cards; you can use PC LAN on cards 
marketed by Sytek. Western Digital. Ra- 
core. Proteon. and many other vendors. 

As other vendors caught on to the use of 
NetBIOS. IBM changed the name of its 
latest version of the NetBIOS software to 
the laHvI Area Neneork Support Program 
ILANSP. but some industry people irrever- 
ently pmnounce it as if it were LASP). 
LANSP. which requires DOS .1.3. includes 
special drivers for the IBM Token-Ring 
and K' Network II adapters. 

COVERS THE BASICS PC LAN covers 
the basics: it allows any workstation on the 
network to make resrrurces available to the 
network. When you make a drive, subdir- 
ectory. or printer available for sharing, you 
can assign pa.sswords and asscKiate the re- 
source with a network name for security 
and simpler administration. Workstations 
with hard disk drives can spool print jobs 
for attached printers, and a mes.sage ser- 
vice lets you send real-time messages to 
stations active on the network. 

Resource sharing and simple messag- 
ing arc all you gel. If you want to exchange 
electronic mail, dial in remotely, or see 
statistics on the use of the network, you 
will have to turn to third-party add-in soft- 
ware. 

FOl'R CONnCl'RATIONS Unlike its 
competitors. PC IAN offers four function- 
al configurations, each of which adds an- 
other RAM-resident software module. 
The basic configuration, which includes 
only the Redirector, enables you to u.se re- 
sources on the network and to originate 
mes.sages (one way) to other active sta- 
tions. Adding the Receiver module lets 
you see mes.sages addressed to you. on the 
btttlom line of your screen. The Messenger 
module a.sks you if you want to see the in- 
coming message before it's displayed. The 
Server module allows you to make re- 
sources available to other network sta- 
tions. The configuration you u.se depends 
on whether your computer has a fixed disk 
and on the amount of memory it has. as 
well as on the work you want to do. 

RAM is particularly important. In a 
fully configured PC LAN system with the 
Server module installed, PC LAN uses 
350K RAM. The LAN Support Program 
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can take 20 to .30K more (depending on the 
hardware used), and DOS and other pro- 
grams use additional space. The PC LAN 
manual clearly illustrates a server's RAM 
needs, but the added pnxrcssing load is not 
as clearly described in the section on ad- 
justing network performance. Using a 
computer as both a server and a worksta- 
tion sounds like a good idea, but when you 
divide resources you lose performance. 

Installing PC LAN is ea.sy, but if you 
want to use IBM's TopView or a special 
non-English keyboard, you have to swap 
some files around first. The PC LAN Pro- 
gram Imlallaiion Aid program creates a 
subdirectory for PC LAN and leads you 
through Ihe process of modifying Ihe 
CONFIG.SYS to add sufficient buffets 
and file control bl>Kks. 

The manual mentions Ihe need for a 
NetBIOS interface in Ihe third line of one 
bullet on pages 1-4. Otherwise, you sim- 
ply have to know that you need to load 
more software for PC LAN to run. The 
LAN Support Program's own installation 
instructions consist mainly of asking you 
to enter a DEVICE = statement in CON- 
FIG.SYS and specify the right .SYS file 
for your hardware. You lose 20 lo’30K 
RAM to the LAN Support Program when 
Ihe PC is booled, but you don't have to 
lose RAM to Ihe PC LAN program until 
you're ready to use the network. 
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open your 
winoows faster 




Introducing the 
Paradise VGA Professional” card. It gives you 
faster graphics than you've ever seen before. 

Faster text. Even faster scrolling. 

In fact, the VGA Professional is up to dOO'fc 
faster than IBM's* PS/2* Display Adapter. 

That's a serious headsuin for your sales, 
marketing and financial reports. 

Tlie .secret of our speed demon is a new 16-bit 
bus and l6-bit BIOS with AutoSense™ that rush 
your information through the video controller 
to the saeen. 

And delivers 256 colors 


simultaneously in 640 x 480. ' ^ 

Or a big B2-column 
spreadsheet at a single glance. 

And the VGA Professional card fils perfectly 
into your PC, AT* or XT* machine, as well as 
the re/2 Model 30 and compatibles. 

Call (415) 468-6692 and well tell you more 
about the new VCiA Professional. 

It's an open and shut c:ise for better 
productivity. 




PARADISE 

A Vlfestern Digital Company. 

Paradise Systems. Inc.. 

99 South Hill Drive, 
Brisbane, CA 94005 
(415)468-6692, 


r=1 f|B3ll SWIH3>I6 

HeiUl.roN UIN8A.C0II 
rat noDiRN.ioN uiNiiiDne.cnD 


O NHKtaradise.'Mienb.trK 
VW n^ifcsKKul and Auny r»e amradRiurlB of 
Riradisr SvWtre. Inc ’UiMandXrairrtKBlmd 
ndnrarto. and PS<'2 andXTan> ndnnarto 
of Imrmatinnal Businm Slachinn Cnrp 


Visit Us at COMDEX Booth #1662 




■ LAN OPERATING SYSTEMS 


MENUS AND COMMANDS Versions 
1.2 and later of PC LAN include menus 
that lake you through starting the network- 
ing software, sending messages, sharing 
disks and directories, using resources, and 
contiolling printing. Although the menus 
arc simple to use. they don’t relieve you of 
the need to know how to operate the net- 
work. You must know path or network 
names to perform some of the functions. 
We recommend using DOS . BAT files to 
set up resources, as discussed in the PC 
LAN manual. 

PC LAN has about a dozen program- 
ming commands that you can enter from 
the command line ora batch file. The most 
frequently used commands are NET 


PC LAN covers the basics; it al- 
lows any workstation on the net- 
work to make resources avail- 
able to the network. 


SHARE and NET USE.'Many of the other 
commands, like NET PAUSE (which 
halts your computer’s resource sharing so 
you can get some work done), are used in- 
frequently. The commands u.se the Micro- 
soft/IBM syntax established in PC LAN. 
which is a standard that other manufactur- 
ers copy. 

Like everything about PC LAN. the 
printer spooling system is solid and sim- 
ple. You can see the status of printing jobs 
in any available queue, and you can create 
and use separator pages between printing 
jobs. Many people were fmstrated by the 
way the program always sent a form feed 
to print jobs, sometimes wasting preprint- 
ed forms, but IBM corrected that problem 
in the latest releases. 

NO SURPRISES PC LAN's perfor- 
mance times are typical of MS-DOS- 
based networks. In a DOS-based network, 
the operating software filters requests from 
the network and feeds them to DOS one at 
a time. DOS sees PC LAN as an applica- 
tion program and makes it share the pro- 


ces.sor’s attention with any other applica- 
tion that is running on the PC. This 
architecture simply cannot produce the 
.same response time as the architecture of a 
dedicated server. 

PC LAN is inexpensive, simple, and re- 
liable. And it carries the IBM logo. In 
many situations, that’s enough. 

— Frank J. Dcrfler, Jr. 

SFT NetWare 2.1 

Novell’s major product is a robust, fea- 
ture-filled LAN operating system called 
NetWare. We reviewed the newest ver- 
sion. SFT NetWare. Version 2.1, which 
retails at $469 per ntxle (based on a ten- 
node system, not including hardware). 

Like its major competitors. Banyan and 
3Com, Novell is evolving — from being a 
vendor of network operating sy.stems only 
to becoming a single source of a wide 
range of connectivity products. Novell of- 
fers links to Macintosh computers, TCP/IP 
prtxlucts to interact with the world outside 
microcomputers, and X.25 interfaces to 
connect to not only U.S.-wide networks 
but also to worldwide ones. It also offers 
servers, workstations, micro-to-main- 
frame links, database software, and unique 
devices such as BatRAM. But primarily, 
Novell is a software company, and the 
NetWare line is its best-known offering. 

VARMTIONS ON NETWARE Novell 
rehosLs and reconfigures NetWare for a va- 
riety of applications. Versions are avail- 
able to support the Motorola 68(XX) and the 
Intel 8088 series of processors. Novell’s 
Advanced NetWaret2S6 uses the Intel 
80286 processor in its protected mode and 
gains significant processing efficiency and 
memory-addressing capability. Some net- 
work companies market OEM releases of 
NetWare with their own hardware. One 
version of NetWare, the Entry Level Sys- 
tem, is a low-cost way to network a limited 
number of workstations. It also allows the 
server to act as a workstation for some ap- 
plications. 

An important variant of NetWare/286 is 
embodied in SFT NetWare. The SFT (sys- 
tem fault tolerant) concept involves mir- 
ror-image operation of one or mote failure- 
prone parts of the server and disk system. 
SFT NetWare. Version 2.1, offers two lev- 


els of fault tolerance tailored to specific 
needs and budgets. 

The simplest version of SFT operation 
makes redundant copies of file allocation 
tables and directory entries. The copies 
provide backups in case the oxide coating 
of a hard disk is damaged in the area con- 
taining critical file directory information. 

A more sophisticated SFT function al- 
lows two disk drives to minor each other in 
different ways as a backup in case of drive 
or controller failure . The software also per- 
forms transaction tracking that prevents 
file damage if power is lost at eritieal times 
and creates an audit trail that permits you 
to reconstruct data from archive files. 

The SFT features are important in any 
network application in which the data is 
critical to the organization’s operations 
and profit-taking ability. 

ARCHITECTURE All versions of 
NetWare, except the Entry Level System, 
have the same basic modes of operation. 
One dedicated machine acts as a server for 
all file-sharing and printer-sharing func- 
tions; workstations cannot share resources 
with other stations on the network. While 
you can easily establish networks that have 
many servers, you’ll need to install a sepa- 
rate copy of NetWare, protected by a key- 
card in the server's bus, for each one. 



yiS F A C 1 L E 


SFTSet\Van\ 

Version 2. 1 
Novell Inc. 

PO. Box 
Pnivo. UT»4«)I 
(«01)37y-7«0H 
Ms! lYke: $4,6^5 lor 
len-nixk.* system. 
Requires: 8()2S6- or 80386-buscd server. 
5!2K RAM in the server (more recommend- 
cd) and iy2K RAM in each w<Hi.slation 
IX )S 2.0 or later. 

In Short: Novell's Version 2, 1 ol the 
NetWare line of products — a last, full-fea- 
tured l.AN opcralinj: system — includes man- 
agement tiK)ts typical of minicomputer t^T- 
ating systems, but rare in networking 
software. This powcrlul yet flexible software 
system is ea.sy to use at a superl'icial level yet 
a challenge to master. Not copy protected. 
CIHLut SaSQNHLALifcHSfcHVfCECAW 
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PC-PUIS 


TM 


High Perfopmance 
Network Soluthms 



Unlike traditional LANs, PC-PLUS’ on-the-bus 
architectiu'e puts the computing power where you need it 
— with the data — inside the server. 



POPLUS: The LAN 
Engineered for Shared Data 


Any local area network can con- 
nect PCs. PC-PLUS, however, is 
engineered to optimize multiuser 
access to shared databases. We 
put a PC — or AT — on a card 
that plugs into the server. Putting 
your computing power on the 
same bus as your data. Giving 
you high bandwidth where you 
need it. Without the transmis- 
sion overhead that steals per- 
formance on most LANs. 



PC-PLUS Gives You the 
Power You Need 


PC-PLUS is 
Easy to 
Install and Use 


We put the computing 
engines all in one place 
— in the server. Not 
spread all over the build- 
ing. And our NTNX'*'” 

LAN software is truly 
easy to install. Use PC- 
PLUS with your choice of AT 
compatible servers or with Per- 
sonal System/2 J” Add a card and 
termini to grow. Simple RS-232 
twisted-pair data cables — no 
expensive rewiring with coax. 


PC-PLUS Runs With 
Personal System/2 


With Alloy’s HI/2'''“ Micro Chan- 
nel™ interface, you can connect 
PC-PLUS to IBM’s Personal 
System/2 Model 50, 60 or 80. 

Use Alloy’s expansion boxes to 
build PC-PLUS networks with 
PS/2 file servers. Or choose our 
PLUS4/PS for a simple, precon- 
figured 4 workstation network. 


PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 
Make sure your choice is ready 
for tomorrow — with mainframe 
connections, remote access, 
^phics and the power for grow- 
ing database applications. Plus 
nationwide third party installa- 
tion, on-site service and extended 
warranty plans available from the 
Harris Corporation. 

To find out more about PC-PLUS, 
call or write Alloy today at 
(617) 875-6100. 


Our plug-in cards come as 
8 MHz PCs or 8 MHz ATs 
— to match your comput- 
ing needs exactly. And 
PC-PLUS networks can 
deliver Hat power — proven 
by benchmarks. Power to 
get your job done. Power 
to grow into new applica- 
tions without sacrificing 
performance. 



PC-PUIS" 
The No-Nonsense 
Network 

ALLOy 


COMPUTER PRODUCTS 


CIRCLE 345 ON READER SERVICE CARD 


Alloy Computer Products. Inc., 100 Pennsylvania Avenue. PraminRhani. Massachtiaetta 01701. <6171 875*6100. TWX: 710*3-16*0394 
Alloy Computer Products. Inc.. 9 Executive Circle. Suite 240, Irvine. California 92714. <7141 261-7661 
In Eni^nd: Alloy Computer Products <£uropel Ltd.. Tel. 0285-69571. Tlx: 43340 In Australia: Alloy Computer Products (Australia! Pty. Ltd.. Tel. 03-56 1-4988 TLX: 152657 






■ LAN OPERATING SYSTEMS 


SCREEN SAMPLINGS 

Some interesting and unique ideas in 
network operating system software. 



This EasyNel menu describes the virtual disk drives and other 
shared resources assigned to a specie station . 


SFT NetWare 2 . / contains many features usually taken for 
granted in minicomputer operating systems, but rare in LAN 
operating systems. The screen above shows cost accounting 
options .This feature lets the network administrator track and price 
LAN activity according to data blocks read and written, 
connection time, disk storage, and requests for network services. 



LANtastic has a colorful and ustful menu system. This particular 
menu shows the configuration of the server software. 



The NetWare installation process refor- 
mats the hard disk drive of this server. 
While the server can contain a DOS parti- 
tion, you cannot access the NetWare parti- 
tions on any server drives through DOS. 
You can access NetWare files only 
through the network. As a result, someone 
gaining physical access to the NetWare 
server cannot change, copy, or destroy the 
files on the server. 

Workstations running under NetWare 


load a program called the network shell, 
which is Novell's version of Microsoft’s 
redirector. The loading process in SFT 
NetWare, Version 2. 1 , brings in the IPX 
communications driver software (see the 
glossary in “Networking Acronyms and 
Buzzwords”) separately from the shell. In 
prior versions, the communications driver 
was part of the shell . This is a clear indica- 
tion that Novell's developers are planning 
to accommodate separate communications 


protocols in the future. 

Excellent menus deseribe the system 
and its resources for Novell users. But as 
these menus typically describe available 
assets in terms of server names, volumes, 
and other network-unique references, the 
NetWare menu system is clearly not de- 
signed for novice users. 

NetWare also includes a menu utility 
that lets the network administrator create 
menus that provide access to files, shared 
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Uorkstation Options 


Start Using n Netyerk tisk or Directory 


PC Um PPCr.fwi 


I lkr4Mr« Options 1 

Network Knrduare Doar^ Type 
BASE Port Address IHexndeciPwl] 
Adapter Interrupt Giannel Level 
Buffer Segneet Address (HexI 
D R A Ckannet for Adapter 


I User Parnseteri 1 

NAX. Nunker of Servers 
RAX. Nunber of redir. drives 
(MX. Hunker of Network files 
Highest redirected drive letter 


Hunker of file ! 
Close spool fil< 
m. FC6 type fil 
HAX. FCB dir 


ADC 

AKCMET 

PUSS 

D-LIKK 

flKERIC 

STAR 

SVJEK 

TOKEM 

USASS 

OIAAIUW 

in>-B8ee 

vD-e8e3 


Sea' 



’work nane of disk » directory 
wydisk 


|>jS drive nane on your conputer for network disk o 
d (A. B. C. ...) 


issuord for disk or directory (Optional) 


E WLP HMIOU PBESS CONnOL-IETUM to ke^ changes and gelt 1 
the type of network board which yon have installed into 
rticwlar ccnpiter. Please note that this nust cor res pond 
version of ISTUORK-OS which you have purchased. 

Cndl to scroll down I IHonel to scroll up. IRetl to select 



Tab - Cersor to next field 

Enter ~ Continue FI - Help 

Esc - Previous noun Ctrl-Hone ~ Returu to Rain Henu 


With ihis special Nelwofk-OS display, you can use NetBIOS 
commands to request the status of the network adapter card in a 
workstation across the network. This display shows the 
configuratitm of this particular station and how busy it has been . In 
the hands cf a technically inclined network’administrator, this can 
be a powerful network management tool. 



PC Local Area Network Program c^ers a menu selection that 
makes it easy to share resources — here disks and directories— and 
redirect outputs to shared resources such as printers or modems. 


livpiaylai 

ail orrvat PUSSHOUERS with MCm.SyS riitt 

Mie Wttc W)K 

A>m$$ Mcm me upmtei 


i» ):22p 

HODCCl 

11 b-aO-H 3:22r 

A 

. MR a Uttr 

> 

. Ivltte a Utar 

I 

latarva a Uier 

C 

CUaiHv a Utar't Pat*M«f4 

T 

Cha»tv a Uttr'i Protccliov 

L 

. Litl Cvrrvat U»*r« 

I) 

Litt Ut«M i« itomt 

P 

. ll«i Pa«tkalR«f4 

t. «. X . .- 

Evil Prviraa 

Om: > 



ViaNct’5 menu system is simple, yet ^ective. This system 
management menu leads to other levels of detail. 


The latest version cf 3Com's 3 + Share networking software 
includes menus that help you move files and access files on network 
servers. In this example, a user has moved into a subdirectory of 
the D: drive and is tagging files for tranter. 


printers, and other resources, though you 
could also use DOS batch files to perform 
the same function. Other utilities included 
in the system are printer spooling, auto- 
matic log-in scripts, and electronic mail. 
The printer spooling gives excellent con- 
trol over print jobs. The presence of auto- 
mated log-in scripts on the server reduces 
the administrator's need to maintain AU- 
TOEXEC.BAT files on every worksta- 
tion. The mail system is comprehensive 


and includes features like the ability to at- 
tach binary files to messages. 

A high point of the operating system 
(shared to varying degrees by other net- 
work operating systems) is that it allows 
you to bridge various types of network in- 
terface cards inside the server. Conse- 
quently, you can hook various networks 
using different kinds of c^ling into the 
same server or extend those with distance 
limitations by putting up to four network 


interface cards in the same server. All of 
the stations can then talk to each other over 
the network. Novell provides software 
drivers for more than 30 different network 
interface cards, as well as software that 
emulates the NetBIOS communications 
functions between w(xkstations. 

THE NEWEST NETWARE Novell’s 
real news for followers of LAN operating 
systems is SFT NetWare. Version 2.1. 
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Tb create the world’s first data cartridge tape, 
our engineers had to give up a lot of dreams. 



To bring the world its first data 
cartridge tape, it wasn’t unusual 
for our engineers to put in 
a little overtime on 
their overtime. Or 
occasionally miss 
the late show. Or even 
miss a tonight, period. 

And even after the data cartridge 


ta|X' was lx)m, they still refused 
to lay low. It had to he 
perfected. 

So, instead of counting 
sheep, our engineers counted 
patents. In fact, over ten 
of them are in use today. 
A number no other data 
cartridge tape manufacturer 



can even come close to matchins>. 

During other sleepless nights, they’d 
toss and turn over technological break- 
throughs like proprietar)- Blackwatch™ back- 
coating, No End Play (NEP) hub designs, 
Dura-Stat™ drive rollers and one piece tape 
guides for precision tracking. 

The result was the ultimate data 
cartridge tape. 


And to this day, it’s number one in the 
world by a long shot. 

So, it you’re looking tor data cartridges and 
diskettes that otter durability’, longevity and 
superior error pertomiance, try one ot ours. 

We guaiantee they’ll work as hard as our 
engineers do. Day. And night. 

Eor more intomiation, call 
800-888-1889, Ext. 30. 


Supporting the dream. 
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■ LAN OPERATING SYSTEMS 


Version 2.1 supersedes Version 2.0a, but 
the difference to LAN adminisU'ators is 
much more than just a tenth of a version. 
Version 2. 1 gives SFT NetWare features 
usually taken for granted in minicomputer 
operating systems but rare in LAN operat- 
ing systems. 

SFT NetWare 2. 1 has the tools PC net- 
work managers need to help reduce costs. 
It enables the network administrator to de- 
termine who uses the network (by user 
name or by station) and then to assign costs 
back to specific individuals, departments, 
or profit-and-Ioss centers. Costs for u.sage 
are compiled according to time connected 
to the network, storage used, and/or file 
server operations. This cost-accounting 
feature is both overdue and welcome in 
PC-based local area networks. 

Other management features added in 
SFT NetWare 2. 1 enhance the security of 
the system. You can place time locks — of 
maximum duration for the network user, 
the time of day, even the date — on the ac- 
tivities of certain stations or processes. 
You can also force periodic password 
changes and encrypt passwords with non- 
reversible encryption algorithms. 

Additional new operational features in- 
clude providing users with access to all 
printers on the network, regardless of 
which server they are assigned to, arxl in- 
dexed file allocation tables. Indexed Turbo 
FAT enable you to search file allocation ta- 
bles on large files (10MB and larger) 
quickly. 

Novell is also giving third-party ven- 
dors more opportunities to make their 
products a part of the network operating 
system. Nearly a year before the release of 
Version 2.1, Novell published the specifi- 
cations for a new series of application pro- 
gram interfaces. 

One irritation in using earlier versions 
of NetWare is that relatively few makers of 
add-on hardware products, like disk and 
tape drives, made it through the process of 
integrating their products into NetWare. 
Even an add-on storage device acquired 
and marketed by Novell, BatRAM from 
Santa Clara Systems, could not function 
on a server running under Advanced Net- 
Ware/286. Many people were disappoint- 
ed to find that their fhvorite tape backup 
system wouldn’t run on their NetWare 
server. 

P 


SFT NetWare 2. 1 deals with that com- 
patibility problem through a feature called 
value-add^ drivers (VADs). The VAD 
specification gives developers a standard 
way to add their drives and other products 
to NetWare servers. Typically, the soft- 
ware they use to do so is simply another 
file on the installation disk that comes with 
the device. 

YAPS AS WELL AS VADS Another im- 
portant application program interface pub- 
lished by Novell for Version 2. 1 is for val- 
ue-added processes (VAPs). VAPs allow 

• 

Net'Nare users will find that Ver- 
sion 2. 1 boasts more of every- 
thing: more disks, more menus, 
and more options. 

• 

programmers to tun applications on the 
server in 80286-protected and real-time 
modes. 

The most familiar VAP is probably da- 
tabase service. Novell makes designing 
the database server module easier by issu- 
ing standard VAP specifications. Though 
no VAPs were available at the time this ar- 
ticle was prepared, future VAPs ate ex- 
pected to range from compilers to expert 
systems and will enable network users to 
change network applications and the way 
networks handle them. 

Experienced users of NetWare will find 
that Version 2.1 boasts mote of every- 
thing: more disks, more menus, more op- 
tions. Also, it takes up more RAM space in 
each workstation. It’s faster, too. Yet all 
programs and batch files from Version 2.0 
will also work fine under 2. 1 . 

Installing SFT NetWare 2. 1 is nothing 
less ttian an arduous process. You must 
shuffle through 33 floppy disks — some of 
which must be insetted many times. Tiers 
of menus present you with numerous op- 
tions, and you’ll find plenty of drivers (like 
the one for BatRAM). The new process 
makes you long for the familiar Version 
2.0 linking process — the very same one 
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that we used to consider so complex. 

The NetWare station shell has grown to 
take up more RAM space on every work- 
station. With the addition of the IPX proto- 
col drivers, the combination of DOS 3.3, 
IPX, and VerWare takes about 1 lOK RAM 
on a worksuition. Still, that requirement is 
modest when compared with what some of 
NetWare's competitors require. 

The menu called FCONSOLE gives the 
network administrator access to the new 
statistical reports. Various options adjust 
these report screens to change their sam- 
pling rate and to clear old data. 

THE NOVELL FUTURE Novell re- 
sponded to the introduction of OS/2 and 
the rising popularity of the Macintosh 
Finder operating system and of UNIX by 
opening the NetWare architecture to allow 
interconnection with these systems. The 
company’s response to a world of multiple 
operating systems is on two levels: gate- 
ways and transparent connections. 

A LAN gateway uses one machine on 
the network as a portal to other resources. 
The most typical gateway is to a larger 
mini or mainframe computer. Today, most 
of these gateways let stations on the net- 
work operate as terminals connected to the 
host. However, newer coiKepts such as 
Novell’s TCP/IP server allow peer-to-peer 
operation between PCs on a LAN and a 
host system. Similarly, the Novell X.25 
gateway can give network stations com- 
munications access to services such as 
MCI Mail or connections to other comput- 
ers through value-added networks such as 
Tymnet or Telenet. 

Novell is increasing the ways that it 
provides so-called transparenl connections 
service between dissimilar systems. 
Transparent services allow an inexperi- 
enced user to access any resources in a 
multivendor network without knowing 
where they reside. 

NetWare has always been able to link 
different kinds of network interface cards 
in what is termed an internal bridge. This 
capability increases in importance every 
time IBM cements in the Token-Ring Net- 
work as a method of connecting to its 
mainframes. Even if your network uses 
ARCnet or StarLAN, the server is capable 
of internally bridging a Token-Ring card to 
an IBM 9370 or any similar system that is 

8 





SbanTOorpa^lMnlsiiidim. 

How many expensive laser printers, plotters, 
modems and other peripherals are sitting 
idle right now? How many idle people are 
staring at their PCs, waiting for printouts? 

Toend this waste, all it takes isa little box 
that lets your computers share every printer, 
plotter and modem.The Buffalo SX. At only 
$64B, it's about $65 a port and less than a 
third the price of an extra laser printer you 
won't need. 

An endto laser any. 

The Buffalo SX Is an intelligent buffer, 
switcher and interface converter all in one. 

Any user can select a peripheral, send a 
job into the big buffer (256K, expandable 
to 1N/lb), and go back to work. No manual 
switching no moving cables, no waiting, 
no jealousy over who's hooked up to the 
laser and who's not. 


three peripherals. Or connect two comput- 
ers to eight peripherals. Or any combination 
between. You can even connect a parallel 
printer up to 400 ft away with no additional 
line drivers or boosters 
Or start with two users sharing two 
printers through the Buffalo XL Add users 
two at a time with the non-buffered 
AS-31. Buffalo boxes combine to connect 
any number of PCs and peripherals. Now or 
as you expand. 

Fonerwindom 

liriiitn iiiitle ti MinriMfnn. 

Your Buffalo SX comes with installation 
software and concise instructions that tell 
you how to install it Or we'll tell you on 
our toll -free support line. Your users get 
simple on-screen menus, with printer names 
you assign. If they have a question, they 
can call on our nickel, too. 


$100 wortli of seftMie. Tne. 

With your Buffalo SX, we'll indude three 
terrific productivity programs: 1 . HyperKey™ 
for predse cursor control. Ends repeat key 
run-on. 2. HyperDme'" Disk Caching. Makes 
most applications run 3-5 times as fast; 
fully utilizes EMS or extended memory. 

3. Mnt Booster" for 1-2-3* frees your PC 
four times faster when printing graphs. 

Call to order your Buffalo SX. If you can 
part with it return it within 45 days and we'll 
refund your $648. 

Call now. Use American Express, Visa or 
MasterCard. You'll save hours of frustration, 
not to mention the cost of another laser. 

Buffalo Products, 859 Cowan Road, 
Burlingame, CA 94010. Tel. 415-697-6249. 

800 - 345-2356 

800-543-2356 in California 
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■ LAN OPERATING SYSTEMS 


equipped with a Token-Ring. 

The NetWare Message Handling Sys- 
tem allows anyone to send mes.sages to a 
wide variety of remote networks without 
knowing where the recipient is ItKated or 
how to route messages. A joint develop- 
ment between Novell and Soft-Switch 
gives the PC Mail system the ability to ac- 
cess host-based mail systems like IBM's 
PROFS and DISOSS. DEC All-In-One 
and VMSmail, Wang Mailway and Of- 
fice. and MCI Mail. The Soft-Switch 
Mailbridge Server interfaces with The Co- 
ordinator on the network side and with the 
host-based mail service through a gateway 
or direct connection. 

Novell promises future development of 
a Universal Network Architecture (UNA). 
UNA conceptually allows for vendor-spe- 
cific interfaces like IBM’s APPC and 
DECnet functioning as value-added pro- 
cesses. 


MAKING ROOM FOR OS/2 S ince 
OS/2 is still evolving. Novell's methods of 
accommodating it are also still evolving. 
In the first quarter of 1988. Novell intro- 
duced the NetWare Requester. This OS/2 
module extends the services of OS/2 
across the network to the NetWare server. 
The NetWare Requester runs in network 
workstations along with the Standard Edi- 
tion of OS/2. Developed by Novell with 
assistance from IBM. it allows worksta- 
tions equipped with OS/2 Standard Edition 
to coexist on a NetWare LAN with DOS 
workstations, provides access to all 
NetWare services, and allows users to mn 
both DOS and OS/2 applications. 

The Novell NetWare Coprocessor, 
scheduled for delivery following the re- 
lease of IBM's Extended Edition of OS/2 
in the fourth quarter of 1988. will provide 
NetWare support for OS/2 server-based 
applications on the file server. The 
NetWare server processor will remain ded- 
icated to network operations while the co- 
processor runs NetWare value-added pro- 
cesses. The coprtKessor will be available 
for both the standard IBM PC AT bus and 
the IBM PS/2 Micro Channel architecture. 

Bottom LINE Another consideration 
when evaluating NetWare is support. Ntv 
veil maintains a chain of NetWare Centers 
providing ItKal training and technical sup- 


port. 3Com. Banyan, and IBM do these 
same jobs in similar ways, but Novell has 
the most concenUated field support pro- 
gram. 

Overall. NetWare sets the standard fora 
robust and complete LAN operating sys- 
tem. Any job that you can do reasonably 
well on a PC-based network, you can do 
using Novell’s NetWare: it’s mature, flex- 
ible. fxrwerful. and fast. Like any power- 
ful t(K)l. NetWare can be a handful to 
master, but it's also rich in tools and alter- 
natives. — Frank J. Derfler, Jr. 

Tapestry 

Tapestry, a local area network operating 
system marketed by Torus Systems and 
sold in the eight-user version for $795. is 
one of the most complete DOS-based 
LAN operating .systems. Although Torus 
markets Tapestry in several forms, the 
package sold most frequently is Tapes- 
try/8, an eight-user version of the software 
that operates with Torus's LAN hardware 
or any other LAN hardware that comes 
with a NetBIOS interface, including hard- 
ware from IBM and many other vendors. 

Tapestry features an icon-based inter- 
face, a feature-rich electronic mail service, 
and extensive printer-sharing utilities. It 
also sets the typical networking philoso- 
phy — that the best network is invisible and 
that an administrator .should use DOS tech- 
niques to hide the network from the 
users — on its head. Instead, Tape,'itry u.ses 
the network to hide DOS. 

In the Tapestry system, icons represent 
applications and torrls. Because of Tapes- 
try's strict security and file-sharing sys- 
tem. a multiuser application like a data- 
base (where multiple users read and write 
files) mu.st operate through the selection of 
an icon. The user has little opportunity to 
interact with DOS, although the adminis- 
trator can build icons that activate batch 
files. 

Tapestry is one of the few DOS-based 
LAN operating systems that you can use 
either over network interface cards run- 
ning NetBIOS or through the special soft- 
ware drivers that Toms supplies for some 
cards. The NetBIOS compatibility of Tap- 
estry is related to IBM’s marketing of the 
product in Europe as a graphic alternative 
to IBM’s PC LAN. 


TEDIOUS TO INSTALL Tapestry is 
one of the most-complete DOS-based op- 
erating systems in terms of added features, 
but it is also one of the most-tedious pro- 
grams to install. The operating system 
needs to know the specific address of every 
interface card u.sed in the network. Since 
this address is burned into a ROM on the 
cards and not noted externally, you must 
first mn a special program on every PC to 
get the address of every card. Then, you 
must enter each 17-character address into a 
relatively complex menu. You must estab- 
lish and keep an exact correlation between 
a menu of users and a menu of node names 
and identifiers. 

Each copy of the software becomes 
linked to the interface board on which it is 
installed. Therefore moving equipment 
and swapping interface cards requires 
mote than the normal amount of attention 
to details — like which copy of the software 
goes with which interface board. 

Once you’ve installed the software, you 
have to set it up. Because of Tapestry's 
unique architecture, the setup ptoce.ss is 
not intuitive. We spent long hours staring 
at icons and the manual, trying to under- 



F A C T 


FILE 


Taprstry 

Toms S) sleins Inc. 
4y5Scapona-. 
Rcdwixid City.CA 
94063 

(HOO)H72-5-W 
(415)594-9336 
list Frict*: lofitwin Net- 
work .\fiituiiier Park, required for your first 
I*C\ S495 (Iinut l(K)sUiiions):7<i/x'Afn’ 
WorLsniiion Park, required lor each subse- 
qucnl sialion on the network. $295. Tapes- 
fr\iH is an eight-user version for $795. 
Kequires: For workstation; any network 
adapter that supports .NeiBKXS. plus 320K 
RAM. and i>ne disk drive. IX)S 3. 1 or later 
For server: 3K4K RAM. hard disk 
in Short: One of the iiK»st complete IX)S- 
based LAN operating systems. Tapestry ot- 
ters an icon-rich intertacc. c-rnail service, 
and extensive pnnter-sharing utilities. Al- 
though these features help mivice users, ihe 
system burdens the network insUiller along 
the way and later forms an f>bsiacle to basic 
IX).S functions. Copy protected. 
gnUf g92QNREAL;£R^RT)CtCAfiu 
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\ If You CouM Input Anything Into Your Computer 
^ > ’Ihstently. Without Using The 

Keyboard,' W)uld It Your Life Easier? 



Introducing DeskScan 2000. 
The affordable scanner 
fromChinon. 



Chinon's unique new scanner could change for- 
ever the way you use your computer. With OCR software, it 
scans, digitizes and inputs text into your computer so that 
you can edit it with almost any word processing software. 
That means no more retyping of documents. Just think 
how much time that could save you and your staff! 

DeskScan 2000 also scans images, so that you 
can input graphics too. Then you can manipulate these 
images with desktop publishing or graphics software. 

Best of all, DeskScan 2000 is much lower priced 
than most effective scanners. That means it’s finally cost- 
effective to put a scanner on every PC user’s desk. 

DeskScan’s unique overhead scanning design 
means that you no longer have to separate pages from 
documents to feed them through a scanner. The document 
stays still while the scanning head “reads’’ the page. And 
the unit automatically adjusts for room lighting levels. 

Scanners aren’t just for desktop publishing any 
more. DeskScan 2000 becomes an economical FAX, with the 
simple addition of an inexpensive add-in board. Chinon sells 


CHINON 

Chinon America, Inc, 660 Maple Ave, Tonance CA 90503 
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this exciting option and 
others in package com- 
binations of bundled 
hardware and software— 
so that you have an af- 
fordable way of getting 
started with your 
scanner right away. 

So see for your- 
self what DeskScan 2000 
can do for you. Call ’TOLL- 
FREE 1-800-141-0222 
TODAY for the DeskScan 
2000 dealer nearest you. 


■ LAN OPERATING SYSTEMS 


NETWORKING’S NECESSARY HARDWARE 

LANs do not live by software alone. You also need servers, 
workstations, cards, and cables to fashion a complete system. 


S ervers, workstations, cards, and ca- 
bles are the dry-bones hardware into 
which networking and application soft- 
ware breathe life. Though this issue em- 
phasizes software, you need to under- 
stand how to put the software together 
with the hardware to come up with a 
complete system. 

SERVERS AMD CLIENTS In a PC- 
based network, computers act in the 
functional roles of servers and worksta- 
tions (sometimes called “clients” to dif- 
ferentiate them from high-powered 
graphics “workstations”). 

The servers make their attached disk 
drives, printers, modems, and other re- 
sources available to the workstations. 
Software running in the workstations 
gives network users access to the data 
and devices available on the serveifs). 
The networking software running on the 
server determines whether the server will 
be dedicated to its service role, or wheth- 
er it can also mn local application pro- 
grams (in what are termed "peer-to-peer 
networks”). 

You can use an 80286- or 80386- 
based machine as a server. Many 
networking companies also sell heavy- 
duty AT-class machines with the power 
supply and cabinet capacity to support 
several disk and tape drives as dedicated 
.servers. Companies such as Novell, 
3Cam, and Univation increasingly fea- 
ture dedicated servers with 80386 pto- 



A local area network typically combines 
networking software (like Univation' s LifeNet, 
shown above} with network interface cards, a 
speedy hard-disk-equipped computer acting as 
a server, and cabling to tie the pieces together. 
As more manufacturers have entered the 
market, the price of network interface cards 
has dropped from around $500 to $700 each 
down to the $2(X)-to-$400 range. Several 
alternative types of cabling, includingfiber- 
optic, twisted-pair wire, and coaxial cable, are 
available as well. 


cessors. Banyan sells servers that use 
processors in the Motorola 68(X)0 family. 
These dedicated servers usually cost 
from $6,000 to $ 10,000. 


INTERFACE CARDS Inside each 
workstation and server, a network inter- 
face card communicates with the 
networking software thrrrugh either Net- 
BIOS or special driver software. The size 
and on-board processing power of the 
network interface cards vary greatly. 
Vendors such as 3Com and Proteon sell 
cards, typically used in servers, that carry 
their own 80186 processors and RAM to 
keep network-communication tasks from 
burdening their host systems. 

Companies such as National Semi- 
conductor, Texas Instruments, and Stan- 
dard Microsystems market chip sets for 
Ethernet, Token-Ring, and ARCnet net- 
woik interface cards. While 18 months 
ago a typical network interface cost 
$600, the increased availability of these 
chip sets has turned interface cards into 
commodity products — with current 
prices for “no frills” Ethernet and ARC- 
net cards ranging in the low $2(X)s. 

Some networking software, such as 
lONET, mns only on proprietary net- 
work interface cards. But many other 
products will support cards from a vari- 
ety of vendors. 

CONNECTING CABLES It's the net- 
work interface card that determines the 
type of cabling you’ll need to connect the 
servers and workstations. Choices in- 
clude twisted-pair telephone wire, 
shielded twisted-pair data-grade wire, 
coaxial cable, and fiber-optic cable. 


stand the process. While we’re not making 
a direct indictment of Tapestry's operation 
or structure, we found its installation and 
setup slightly confusing, somewhat te- 
dious, and definitely more complex than 
those of its competitors. 

EASIER IN OPERATION The good 
news is that once the administrator’s initial 
work is done, the users have things easy. 


within a limited world of alternatives. All 
the resources of the network are available 
through point-and-shoot icons. You typi- 
cally pa.ss from a Tapestry menu to the 
opening screen of the application with no 
intermediate stops. Terminating a program 
brings you right back to Tapestry. 

Tapestry's icons use the office analogy. 
Disk drives are divided into filing cabinets 
and drawers. You “open” cabinets and 


drawers by tagging them from a menu in 
the bottom half of the screen. Not only can 
you click a mouse on the icons, but the 
program even gives you the up-and-down 
“elevator” boxes next to windows of file 
listings. 

You use Tapestry's tools for every 
DOS function, from formatting disks to 
making file transfers and viewing text 
files. A full-screen editor lets you build 
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However, if one of these types of wire is 
already installed in your building, you'll 
want to select an interface card that can 
work with the existing wiring. 

Twisted-pair telephone wire is typi- 
cally install^ in buildings to carry voice 
Private Branch Exchange (PBX) tele- 
phone traffic. Many companies see this 
wire as an excellent way to carry data 
too. You’re likely to find sufficient twist- 
ed-pair wiring for your LAN if your 
building was wired for a PBX within the 
last 6 to 7 years. It should come as no sur- 
prise that AT&T’s StarLAN system was 
one of the first to use twisted-pair tele- 
phone wire for LANs. But you can now 
get Ethernet (3Com) and ARCnet (Stan- 
dard Microsystems) interface cards for 
unshielded twisted-pair wiring. IBM’s 
PC LAN Baseband Adapters use two 
pairs of twisted wire to carry data signals. 

When you find them installed, twist- 
ed-pair telephone wires have the signifi- 
cant advantage of economy. However, 
because the wires can absorb noise from 
radio and electrical devices, the network 
interface cards will have difficulty com- 
municating in environments that have a 
great deal of electrical noise. 

Data-grade twisted-pair wire, on the 
other hand, carries an external alumi- 
num-foil or woven-copper shield that is 
specifically designed to reduce electrical 
noise absorption. Different companies 
have their own specifications for these 
cables, although IEEE standards apply to 


batch files or write notes without fancy for- 
matting into ASCII files. 

All of this insulation from DOS brings 
its own set of adjustments and complex- 
ities. Some actions, like changing the ac- 
tive disk drive, are more complex in Tiap- 
Ml/ythan in DOS. 

The default is to set Pa.sswords for the 
use of practically every service. But there 
are no handy tools like network names or 


systems like IBM’s Token-Ring. 

Shielded twisted-pair cables are ex- 
pensive and difficult to work with and re- 
quire custom installation. Still, IBM has 
been successful in marketing a wiring 
plan that uses these cables for Token- 
Ring installations. The IBM plan adds re- 
liability (and substantial cost) by using a 
separate run of cable between every serv- 
er or workstation and a central wiring 
hub. This wiring plan significantly in- 
creases the amount of cable used, but it 
also ensures against total failure of the 
network in the event that one cable is bro- 
ken or shotted. 

Coaxial cable, particularly the thin 
RG-59 or RG-62 type, is easier to install 
than shielded twisted-pair data-grade ca- 
ble and has many of the same noise-resis- 
tance advantages. This cable is used in 
Standard Microsystems’ ARCnet and 
3Com’s EtherLink. ARCnet typically 
uses a hub wiring plan in which every 
station links directly into a central wiring 
hub, a scheme that reduces the vulnera- 
bility of the overall network. EtherLink, 
on the other hand, uses a station-to-sta- 
tion wiring scheme that is economical be- 
cause it uses less cable than a hub-type 
scheme but that runs the risk of total net- 
work failure if any one link is severed or 
shotted. 

Though it does not improve transmis- 
sion speed, fiber-optic cable allows for 
greater distance between stations and 
provides total immunity to electrical 


group associations to make security activi- 
ties easier for the administrator. Security in 
Tapestry means that users and the adminis- 
trator must keep track of lists of pass- 
words. 

Tapestry has five levels of read/write 
protection for files. These levels of privi- 
leges offer separate capabilities for the 
owner of the file and for other network us- 
ers. If you want to create a file and then 


noise. A fiber-optic link can run for sev- 
eral kilometers without the need for re- 
peaters to regenerate the signal. Radio 
transmitters, arc welders, and noisy fluo- 
rescent lights have no effect on the light 
pulses traveling inside such cable. Many 
vendors, including Proteon, Pure Data, 
and lONET, offer versions of their net- 
work interface cards adapted to fiber-op- 
tic transmission. Codenoll Corp. special- 
izes in fiber-optic devices — such as 
hubs, amplifiers, and bridges — and has 
fiber versions of Ethernet and ARCnet 
cards. 

If you install the eabling from scratch 
in an existing building, it can account for 
the most-significant costs of the network. 
Depending on local labor rates and build- 
ing codes, installing cable can cost as 
much as $1 .000 per workstation. But as 
the results from the PC Magazine Inter- 
active Reader Service’s survey indicate, 
many companies are installing the cable 
themselves — even if they have systems 
integrators install the networking cards 
and software. Using existing telephone 
wiring is another cost-reducing practice. 

CONSTRUCTING THE WHOLE 

Because of currently available de facto 
standards and protocols, you can mix and 
match these pieces — servers, network in- 
terface cards, cables, and software — in 
myriads of ways to form an optimally 
produetive and cost-effective netwoik. 
— Frank J. Derfler, Jr. 


share it with others through the network, 
you have to execute a complex series of ac- 
tions to select the file and unlock it so that 
others can modify it. 

PLUSES AND MINUSES To its credit. 
Tapestry's performance was better than 
that of many of the other DOS-based prod- 
ucts compared in our benchmark tests. We 
ran the program on Western Digital Ether- 
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CPU 386/20 

Monitor Not Included 


CPU 386/16 

Monitor Not Included 


CPU 286/p 

Includes LCD Display 




CPU 386/20 

CPU 386/16 

CPU 286/p 

Standard Featnres 




CPU 

80386-20 

80386-16 

80286-12 :■ 

Clock Speed (MHz) 

8/16, 10/20 

8/16 

6,8/12 . ■!" 

Wail State ' ' ", 

Zero 

Zero 

Zero, Norton V3 SI rating: 15.3 

RAM ‘ ' 

1MB static column 

1MB static column 

512K DHAM (80ns) 'i. 

On Board Expansion Meinwy 

Up to 4MB 

Up to 4MB 

Up to 4MB 

System Expansion Memory 

Up to 12MB 

Up to 12MB 

Up to 16MB 

Math C-o-Processor Support 

80287/80387 

80287/80387 

80287 

Controller Card Handles 

2 hard disks. 2 floppies 

2 hard disks, 2 floppies 

1 hard disk, 1 floppy 

Disk Drive(s) Included 

1.2MB floppy drive 

1.2MB floppy drive 

20MB hard drive, 1.44MB floppy drive 

Clock /CaJendar 

Yes 

Yes 

Yes, with lO-year battery life 

Ports 

2 serial, 1 parallel, joystick adapter 

2 serial, 1 parallel, joystick adapter 

2 serial, 1 parallel, joystick adapter 

Expansion Slots 

1 32'bit memory bus, 6 16-bit, 2 8-bit 

1 32-bit memory bus, 5 16-bit, 2 8'bit 

3 16-bit, 2 8-bit 

Keyboard 

iOl-key enhanced 

IOl-key enhanced 

86-key 

Power Supply (watts) 

200 

200 

200 

Reset Switch 

Yes 

Yes 

Yes, with 2-second safety delay 

BIOS 

Award 32-bit ROM 

Award 32-bit ROM 

Phoenix 

Warranty 

I year 

1 year 

1 year 

System ConfifaratloBS 




Monochrome System 

62,735 

$3,035 

n/a 

w.'Hard Drive 

63.130 (40MB) 

62.430 (40MB) 

61,795 (20MB) 

EGA System 

$3,185 

62.485 

n/a 

w.' Hard Drive 

63.580 (40MB) 

. 62,880 (40MB) 

n/a , 

Special Note ’ 

Also available as CPU 386/20 Tower 

Also available as CPU 386/16 Tower 

22-pound portable includes 20.\1B 


(optional). Made in U.S.A. 

(optional). Made in U.SA 

hard drive and Supertwisl EL backlit . 




LCD. Made in U.S.A. . 



V'-. i / . . - W 

^ mm 


■ ‘kCV’-? 


■ 






All CPU systems carry a SO day money back guarantee. 
You’ll receive a full refund, excluding shipping charges. 
Returns must be skipped prepaid and insured, as neu', and 
include documentation, as well as a Return /lu//!ori>a/to« 
Sumber on the skipping label. CPU £86 basic systems carry a 


comprehensive 18 month parts and labor warranty. CPU 386, 

286/P and Turbo XT basic systems are warranted for one year. ' ^ .. 

During the warranty period, we will repair or replace, at our .j, . 

option, any defective part at no additional charge. Add-on products i '* 
(hard drives, monitors, etc.) carry manufacturer's warranties. 





d 988 Computer Products United, Irwindole, California. Alt rights reserved. Pricing and system configurations are subject to change 'Mithout notice. 
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$995 


Better By Desire. 
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CPU 286/12 

Monitor Not Included 



CPU 286/10 

Monitor not included 



CPU TURBO XT 


Includes Monochrome Monitor 



CPU 286/12 

CPU 286/10 

CPU Turbo XT 

Standard Featnres 




CPU 

80286-12 

80286-10 

8088-1 ' 

Clock Speed (MHz) 

6,8/12 

6,8/10 

4.77/10 

Wait State 

Zero. Norton V3 SI rating; 15.3 

Zero, Norton V3 SI rating: 11.5 

Zero 

RAM 

5I2K DRAM (SOns) 

512K DR.VM(l(Klns) 

640K 

On Board Expansion Memory 

Up to 4MB 

Up to 4MB 

Upto 640K 

System Expansion Memory 

Up to 16MB 

Up to 16MB 

Up to SMB EMS 

Math Co-Processor Support 

80287 

80287 

8087 

Controller Card Handles 

2 hard disks, 2 floppies 

2 hard disks, 2 floppies 

2 floppies 

Disk Drive(s) Included 

t.2MB floppy drive 

1.2MB floppy drive 

360K floppy drive y 

Clock /Calendar 

Yes, with lO-year battery life 

Yes, with 10-year battery life 

Yes « 

Ports 

2 serial, 1 parallel, joystick adapter 

2 serial, 1 parallel, joystick adapter 

1 serial. 2 parallel, game port 

Expansion Slots 

6 16-bit, 2 8-blt 

6 I6-bil, 2 8-bit 

8 8-bit ; 

Keyboard 

101-key enhanced 

101-key enhanced 

84-key standard 

Power Supply (watts) 

200 

200 

150 

Reset Switch 

Yes, with 2-second safety delay 

Yes, with 2-second safety delay 

Yes 

BIOS 

Phoenix 

Phoenix 

DTK 

Warranty 

18 months 

18 months 

1 year 

Syitem ConOgarations 




Monochrome System 

>1.135 

>1,035 

>595 

w. Hard Drive 

>1,530 (40MB) 

>1,285 (20MB) 

(890 (20MB) 

EGA Svstem 

>1.585 

■ >1,485 

>1,045 

w Hard Drive 

(1,980 (40MB) 

>1,735 (20MB) 

(1,340 (20MB) . 

Special Note 

Features Selectable System Bus 

Also available in optional full size 

(595 Complete. Includes 12” high 

^ , 

Timing for add-on board compatibil- 

case with five drive bays. 

resolution monitor and Hercules 


ily. Made in U.SA. 

• Made In U.SA. 

, canpatlWe graphto card. . 




TO ORDER, CALL (800) 824-2936 


We accept Visa. MasterCard, and cashier's checks. Purchase - 
orders welcome with approved credit. Personal checks take 15 
days to clear. Written should be sent to CPU, Dept. 

28, t280S Schabarum Avenue, Irwindale, CA 91706. Hours: 
Monday through Friday, 7 a.m. to 6p.m. PST: Saturday. 

10 a.m. to 3p.m. PST. 



Computer 


Products 


United 


In CaUfornia: (800) 662-6U1 
Local Inquiries: (818) 338'5959 
Tech Support: (818) 814-2367 



CIRCLE IW ON READER SERVICE CARD 







KMOUSE 
AND AUroSKETOL 



or CAD AND MOUSL 


From the makers of AutoC^lAI).* 
E\er think \'ou'd use your IC to 
tlniw anything but your stilan’? 
Probably not. Bectiu.se CAO and 
mouse drawing t(X)Is have alwiN's 
been either ttx) complicated or 
expensi\ e. Or their results were 
strictly micke\- mttuse. 

Until we bundled AutoSketch 
— fiom the makers ofAutoCiAD — 
and rc MOl !SF.— from the origi- 
nal mou.se cttmpany. The two stxui 
dards in graphic precision for 
tinyone who w.mts to dnm- with a 
PC. Serious or not. 

Even if you've never used PC 
dniwing ttxtis before, in vvr\’ little 



time you'll find Auto.Sketch lets 
you create charts, diagnims, illus- 
trations, or just about am- kind of 
line ;irt you need. And.with P(i 
MOl 'SE, you can draw, copy ;ind 
move .shapes and .sv mbols tiround 
the .screen at the touch 
of a button. Just pull down 
a menu, point and click. 

Tile o///v mouse that 
uses tidvanced optical 
technologj’, PC MOl 'SE 
has no moving paas. 

.Sti it not only gives you 
smtxxher hand control 
and digital pointing 
ticcuracy. It also elimi- 


nates the need for cleaning and 
maintenance. Which is one reason 
whv it comes with a Ijfetime 
Warraim-.* 

So iLsk \-our dealer about the 
new bundled package that gives 
you .serious CAD draw- 
ing tcxils. PC MOl ISE 
and AuuxSketch. 


Technologies, Inc. 

Fi>m»eri>- ^!ou^c hjvcnis 


P(' MOfSK pmdtKiMnuiLilitt' lor IlkM K*. XT ATT'Wv 2"'a>vlA|iiilc*oimptiti'n«. 

O 19K8. MSC Ictiint »k igies. Inc. 260l> Nan T<»fn*v Expfwsvk»-. Stmu Cbra. CA 9S051; ( 40H ) yw Oill 

PCMOl*SKbatniLk-nufk<>fMS(:Tvchn()iiigk-vlrK.AulioSkck-h.Aiihi('JU).A|ir>lcand inMm'a'xi'<lc'n.'il inickmiflcN of Auu xJok. inc. Apple OicnpuiVT. Inc. 
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nel cards supplied by Torus Systems. 

When power was lost to the network 
stations, the server could not recover and 
reboot if other stations were attempting to 
contact it after a reboot. So after a power 
bump, you must turn off the nonserver sta- 
tions until the server is powered on. 

Tapestry's excellent electronic mail 
system notifies you of incoming mail and 
has the ability to attach binary files to out- 
going me.ssages. The printer spooling sys- 
tem is also excellent. It notifies you of 
completed jobs and makes selecting avail- 
able networked printers easy for any user. 

Overall. Tapestry burdens the network 
installer and administrator and doesn’t 
give them anything back in the way of di- 
agnostics or troubleshooting tools. The to- 
tal environment Tapestry offers makes it 
ea.sy for novice users to start applications, 
but users who know DOS will have little 
use for that knowledge. 

— Frank J. Derfler, Jr. 

lONET 

"Very good gets much better” describes 
lONET Communications’ lONET ($695 
per node, $895 for fiber-optic version). 
This integrated package offers functions 
that are extra-priced options or unavailable 
even on heavy-hitting networks from No- 
vell, 3Com. and Banyan. It supplies all 
hardware except wire or cable, and you 
must use the lONET' software with the 
lONET cards (and vice versa). The soft- 
ware includes electronic mail, public cal- 
endar, bulletin board, communications 
programs, print spooling, disk caching, 
and management reporting programs. 

Since lONET is based in DOS and al- 
lows peer-to-peer resource sharing, it’s 
slower than networks requiring dedicated 
servers but mote flexible. Release 3.3 in- 
cludes disk caching that significantly im- 
proves performance and adds NetBIOS 
services for gateway and mail products us- 
ing NetBIOS session services. 

The lONET architecture offers a great 
deal of flexibility in network configura- 
tion. lONET allows any workstation to 
contribute resources such as disk drives or 
attached printers to the network. Any user 
can move to any network node and have 
full network privileges. 

The three lONET disks contain the 


main network program for every worksta- 
tion and several utility programs for com- 
munications and administration. On work- 
stations that don’t share resources, lONET 
and DOS 3.3 take about 1 30K of memory. 
Stations that act as servers and share their 
resources lose over 300K RAM to lONET 
and DOS. More RAM can go to disk cache 
if extended memory is unavailable, but it’s 
easy to terminate the lONET program in 
order to free up memory for running large 
local applications. 

CHOOSE COMMANDS OR MENUS 

lONET users have a choice of entering 
commands (either directly or through 
batch files) or using a series of easily ac- 
cessed menus. Many network menus are 
RAM resident, so you can access facilities 
like CHAT and printer spooling from 
within an application. 

Fox Research (the original name of 
lONET Communications) released the 
lONET programs with a series of com- 
mands borrowed from mainframe sys- 
tems, such as MOUNT (gain access to a 
shared resource). In response to the popu- 
larity of the MS-Net redirector. Fox aug- 
mented the old command words with 
words used in other LAN programs. 
MOUNT is still there, but the more com- 
mon NET USE, borrowed from MS-Net- 
ba.sed programs, will work too. 

STRONG SECURITY lONET s access 
security features are strong and flexible. 
Each person at a station contributing re- 
sources to the network, such as a disk drive 
or a printer, can set security restrictions on 
the use of the resources. You can assign se- 
curity “levels" to each network user. To 
gain access, the user must have an equal or 
higher security level than the one assigned 
to the device. You can also protect individ- 
ual files the same way. lONET even lets 
you assign different security levels for 
writing and reading an individual file. 

MORE FEATURES AND UTILITIES 

The list of features and utilities included in 
the lONET networking software is longer 
than that of any other LAN, regardless of 
price or architecture. lONET includes 
printer sharing, calendering, diagnostics, 
electronic mail, and station-to-station 
communications. Some features, such as 


station-to-station communications and di- 
agnostics, are available from RAM-resi- 
dent menus. Other utilities, such as elec- 
tronic mail and group calendaring, tun as 
application programs. 

A network with distributed resources 
requires solid station-to-station communi- 
cations. You have to be able to send a 
quick message to the person next to the let- 
ter-quality printer to ask if letterhead paper 
is loaded or to the person with a hard disk 
to ask if a file is current. We refer to this as 
rude messaging, because the messages in- 
terrupt you in the middle of your work. 
lONET has an excellent rude-messaging 
capability; it’s easy to use and also easy to 
lockout. 

CB is lONET s unique station-to-sta- 
tion capability. Just like the popular CB 
service on CompuServe, it allows network 
users to engage in multipoint public dis- 
cussions over the network. A utility called 
CHAT allows private point-to-point on- 
screen real-time discu.ssions. 

TALLYS, NETSTAT, and NETLOG 
are three lONET administrative features. 
TALLYS gives an immediate report on 
technical network parameters — such as the 
number of packets sent, received, and ac- 
knowledged; full buffers; collisions; bad 



/«.VAT, V ersion .r..t 
lONIcr Communications 
7016C(»qx)rjie Way 
l)ayU>n.()H4M.‘iy-4223 
(513)433-233S 
List IVicv: sSoflwariL*. 
$4*^5; bundled v. iih 
bc>ard. lap bo.x. cable, 
software and ikKunwnialion, S695: fiber- 
optic version. S895; unbundled NetBIOS 
version S.^d.S; NetBIOS version SWS. 
Requires: Fix workstation; I92K RAMixie 
di.sk drive, IX)S 2.0 ix later. Fix server 
3%KRAM. 

In Sh4irt: This flexible integrated network, 
with pccr-tiE-peer resource sharing ami IX)S- 
based servers, has many features mit stun 
dard on other packages; you must use lONFJT 
hardware with lONET software, and vice 
versa. Lxcelient printer-sharing utilities and 
unique group-calemkuing features are in- 
cluded. Not copy protected. 
(;iHGLLe910NRLAUfcHSWl(XCARO 
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packets; and statistical errors. NETSTAT 
describes the resources available to any 
user on the network. It displays the name 
of the node. u.sers of the node, and the utili- 
ties available. NETLOG is a management 
tool that reports on the users signed into a 
network superstation. It gives a good pic- 
ture and audit trail of the major actions tak- 
en by specific users on that station. 

The new lOCACHE utility lets you set 
aside RAM on a station acting as a server 
for disk caching. A minimum of 70K 
RAM is required. The caching is effective, 
and an excellent cache performance screen 
gives statistical information you can use to 
“tune” the size of the cache. The 
lOCACHE program can mn in extended or 
expanded memory. 

The lOSPOOL utility intercepts and 
holds printing jobs until the specified print- 
er is ready. Several screens give the status 
of the jobs in the spool. You do have to re- 
member to close the spool to send a job to 
the printer. We particularly liked that the 
spool program sends a mes.sage back when 
your job has finished printing. 

lOMAlL is a store-and-forward elec- 
tronic mail system that runs on each indi- 
vidual PC but stores the message files it 
creates on a single shared hard disk. Text 
can come from a built-in text editor (with 
overwrite, insert, and full-screen cursor 
movement) or from a text file. But you 
cannot attach binary files to a lOMAlL 
message. 

lONEWS is a simple electronic bulletin 
board that would normally be used by the 
network administrator to announce com- 
pleted or proposed changes to the system. 
Anyone on the network can use it to make 
any type of announcement. 

The lONET calendar (a utility people 
ask for frequently and almost no other 
LAN vendors offer in their basic packages) 
allows each user to indicate free or busy 
periods on a public calendar. It’s a handy 
way to schedule meetings, certainly beat- 
ing the “When are you free?” telephone 
exercise that workgroups must frequently 
perform. 

If your network needs are best satisfied 
by a network with peer-to-peer resource 
sharing and DOS-based servers, we rec- 
ommend /OAEThighly. It’s perfectly suit- 
ed for office or classrixim applications. 
— Frank J. Derfler, Jr. 


3+ Share 

3Com Corp.’s network operating system, 
i+Share ($1,050 for one to five users), 
doesn’t fit neatly in the categories of net- 
work operating systems. The 3+ server 
software has MS-DOS at its core, and the 
workstations use the MS-Net redirector. 
3 -hShare requires an investment in dedi- 
cated server hardware, for which it returns 
excellent performance. The latest versions 
of the software, 3-t-Share, Version 1.3, 
and 3Plus for Macintosh, link MS-DOS- 
based and Apple pnxlucts and make in.stal- 
lationasnap. 

3Com is working on its fourth genera- 
tion of networking software. Bob Met- 
calfe, one of 3Com's founders, invented 
Ethernet, so the first generation was the 
development of the Ethemet/XNS proto- 
col standard at Xerox. The second genera- 
tion, 3Com’s first product as a company, 
was EtherSeries. The third, and present, 
generation is 3-1- Share, while the newly 
announced fourth generation is 3 -t-Openl 
Lan Manager. Each generation has sought 
to include the emerging hardware and soft- 
ware standards of its time. 

The development of the Ethemet/XNS 
protocol identified both the physical media 
and the protocol to accommodate the 
amount of data that Xerox envisioned in 
the paperless office of the future. With the 
second-generation EtherSeries, 3Com de- 
veloped a network operating system that 
integrated DOS-based PCs into one net- 
work for sharing high-priced peripherals. 

The original limitations of MS-DOS se- 
verely restricted the ability of EtherSeries 
and other DOS-ba.sed network operating 
systems from sharing data within an appli- 
cation running on a network. MS-DOS 3. 1 
and later versions try to address this prob- 
lem by providing commands for both re- 
cord and file locking. 

Together with the enhancements to 
IX)S, Microsoft and IBM developed PC- 
Net. PC-Net included three protocols and 
interfaces that became models, if nut 
“standards," for PC-based networks: the 
Microsoft Redirector, NetBIOS, and Serv- 
er Message Blocks (SMB). 3Com incor- 
porated these developments into its present 
networking software, 3 +S/rare, which re- 
tained the dedicated server concept and of- 
fered significantly better performance. 


CORE OF THE SYSTEM The core of 
3Com’s network operating system is 
3-l-Share with its adjunct 3 -1-Menus. The 
3-hMenus system lets the admini.strator 
build menus guiding the use of the re- 
sources of the network and ItKal computer. 
The LAN administrator can u,se the menu 
system to design various degrees of insula- 
tion between novice users and both MS- 
DOS and 3 -t- Share. 

Besides 3-l-Share and 3 -t-Menus, 
3Com has a series of optional products. 
3 -f-Mail. an electronic mail package that is 
both powerful and simple to use, provides 
all the fundamental e-mail message ser- 
vices as well as the ability to attach a num- 
ber of DOS files to any message. 3-1-Re- 
mote is an add-on product giving people 
dialing into the server the capability to act 
as a local network workstation, 

EASY TO INSTALL Version 1 .3 of 
3 -t- Share, designed to support 3Com’s 
new 80386-ba.sed server, uses the 80386 
architecture by making 32-bit memory 
moves internally. Some of the best news is 
that the program is easy to install. 3Com’s 
new line of servers (3S/200 and 3S/400) 
comes with all the basic software prein- 
stalled, and you also get a copy of the soft- 
ware on disks. 


i4^FACT FILE 

.?+.S7iarc. Version 1.3 
3Com Corp- 
3165KifcrRd. 

Sania Clara. CA 9.^)52- 
S145 

(4(Wl5624)4(K) 
list Price: PC server is 
i 1 .05() lor one to five us- 
ers, S2. 1(X) ibr inoa* lhan five users, 

Requires: For server: (>4()K RAM J*C AT or 
compatible, one disk drive, e.xiended mennv 
r>' card, [X)S 2.0 or later. 

In Short: Iliis high-pertonnance network 
operating system is recommended for dedi- 
cated service on .K'om server hardwaav 
With featuas that irtclude support for Apple 
Macintosh products and internetworking, 
product is easy to install and perfonns on a 
par witli Novell's NetWare and Banvan's 
V7,V£'.V in all but its management tixils and 
statistical ivp»)rting. Not copy pnrtected. 

~nCLC 690 (3N READER SERVICE CARD ~ 


3P/US 


PC MAGAZINE ■ JUNEI4. 1988 
172 




CORE’S High Capacity Series are 
the first ESDI disk drives designed 
specifically for networks and other 
applications requiring large capacity, 
ultra-fast performance and maximum 
reliability. 

First in Noveii 2.1 Certification. 

CORE'S HC Series drives and con- 
trollers are the first to be certified by 
Novell for NetWare 
2.1. Our HC Series 
drives increase 
NetWare's per- 
formance while 
supporting all 
of its options. Up 
to four CORE ESDI controllers can be 
used to support 8 HC Series drives for 
a maximum system capacity of 3.05 
gigabytes. 

First in Reiiabiiity. CORE'S HC Series 
drives surpass all industry standards. 
A 50,000hr Mean Time Between 
Failure rating assures you of the most 
reliable disk drive performance avail- 
able. Our three-year direct replace- 
ment warranty is the best in the 
industry. 

First in Performance. CORE'S MC 
Series d rives produce Average Access 
Times from 1 0 to 1 7 milliseconds and 
Data Transfer Rates over 900KB/sec. 



CORE'S HC Series drives are available 
in 40, 90, 150, 310 and 380MB 
capacilies and are for IBM’s PC/AT 
and PS/2, most '286 and '386 type 
systems and compatibles. 

COREpower your network. Con- 
tact your nearest dealer or CORE 
representative today. 

Northeast Region: Southern Region: 
203/357-1339 407/997-6055 

Central Region: Western Region: 
312/439-0511 213/312-8130 


Paris, France: Uniled Kingdom: 

1/42.27.29.22 0990 23491 


Distribution through MICRO D-TPD, Gates. GBC 
distributors, TRICOM and Vitronix. 


liCORE’ 

dm INTERNATIONAL 


Products listed and shown are registered trademarks o1 their 
respected manufacturers CORE international. CORE and HC 
^ries are register^ trademarks of CORE Iniernaiionai, Inc 

OCopynghi 196B CORE International. Inc 
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Since DOS comes with i + Share, you 
get ready-to-nin workstation boot disks 
that bring you into the network. Install the 
cables and cards, boot the disks right out of 
the box, and you are “on the air.” 

The sy.stem comes up with menus and 
some users installed, and with applications 
ready to customize and install. System in- 
stallation that used to take a couple of 
hours now takes just a few minutes (not 
counting cable installation). 

VARIETV OF MODULES i+SAare of- 
fers a basic suite of network services. It in- 
cludes modules called the Process Manag- 
er, Concurrent Input Output System, 
3-1- File, 3-1- Print. 3-1- Name, and Locator. 
They fully support the industry-standard 
MS-DOS file structure, the expanded net- 
work capabilities of DOS 3. 1 , the Micro- 
soft Redirector, and NetBIOS. Adherence 
to these de facto standards ensures com- 
patibility with all IBM PC-compatible 
software, all PC-A/er-compatible soft- 
ware. and all applications written for Net- 
BIOS. 

3Com designed each level of J +Share 
with software modules that confomi to the 
OSI (Open System Interconnection) mod- 
el. In a network workstation. 3Com imple- 
ments these modules as standard DOS 
drivers loaded by CONFIG.SYS at boot- 
up. The networking software requires over 
1 50K of RAM . If you buy 3Com’s top-of- 
the-line network adapter card (with 256K 
of on-board RAM), most of the drivers 
will run in the adapter's memory. 

The modularity of 3Com’s protocols let 
them support NetBIOS in two stages. Ini- 
tially they emulated only the essential in- 
terrupt calls. Starting with Version 1 .2. 1 
of 3+Share, 3Com’s software supports 
the full specification, running NetBIOS on 
the workstation and the Locator module on 
the server. Most of the LAN-to-mainframe 
gateways now on the market need these re- 
sources. 

The Process Manager (PM) module al- 
lows a network server tunning 3 + Share to 
perform multitasking. It realizes that not 
all tasks are equal — some are slower than 
others. By switching back and forth be- 
tween tasks, the PM seeks to use hardware 
resources as efficiently as possible. 

Both MS-DOS and the PC's BIOS 
were designed around single-tasking and 


one-at-a-time disk access. If multiple 
workstations needed to access a network 
disk simultaneously, the contention be- 
tween them would cause the ROM BIOS 
to lock the system. To get around this 
problem, 3Com developed a Concurrent 
input Output System (CIOSYS). 

CIOSYS provides two main services. 
First, it queues and processes multiple disk 
acce.ss requests (according to disk loca- 
tion). using an elevator-type priority sys- 
tem. Second, it provides caching of both 
disk FATs and of most-recently used data. 
If the server has expanded memory, all 
caching occurs there. 

3Com used the concept of a network 
name (the company calls it a "share- 
name") as a way of sharing network re- 
sources. Any user can establish a share- 
name and assign it access rights and a pass- 
word. Other users can then link a DOS 
drive (logical) to the sharename. 

Network security depends on the sys- 
tem of access rights and passwords. The 
security system has another important as- 
pect. Under 3 + Share the root directory of 
each partition belongs to the server user. 
1 hus no other user — not even the network 
administrator — has access to another us- 
er's home directory without permission. 
When a project member transfers to anoth- 
er project, the LAN administrator simply 
must change the sharename passwords 
(and distribute new passwords) to deny ac- 
cess. 

DEDICATED SERVER APPROACH 

3Com designed its 3Server line of network 
servers as dedicated servers. Although the 
software allows you to use a PC as what 
the company calls a concurrent server — as 
both server and workstation — 3Com does 
not recommend doing so because the sofi- 
ware is largely memory resident. 

The dedicated server approach 3Com 
does recommend lets the parts of the DOS 
memory map reserved for slots, video 
memory, and other functions become 
available for use as RAM . The extra RAM 
allows the server to mn more software and 
to have more buffers without resorting to 
expanded memory. 

The 3Servers set expanded memory 
aside for caching. They cache both the 
FAT and the most recently used sectors of 
each partition. So a 3Server (with an 


80186 processor) provides better perfor- 
mance than a PC Server (with an 80286 
processor). It is also capable of running 
more 3Com program modules simulta- 
neously and giving better performance. 

One of 3Com's most-significant new 
products is the 3S/4(K) server, built around 
a 16-MHz 80386 processor. It represents a 
major design philosophy departure for 
.3Com servers. On the one hand, 3Com has 
added four AT-type slots to the server, 
adding greater ease of “in-server media 
bridging" similar to that of Novell, using 

• 

Since under 3 +Share each par- 
tition’s root directory belongs to 
the server user, no other us- 
er— not even the network admin- 
istrator— has access to another 
user’s home directory without 
permission. 


3-l-Netconnect. On the other hand, it has 
upped the level of architectural sophistica- 
tion. To improve performance and speed, 
3Com has added mini/mainframe type fea- 
tures to the servers. 

The system memory is mported: the 
CPU, the Ethernet coprocessor, and the 
SCSI controller can simultaneously access 
different parts of memory. 3Com has fur- 
ther optimized the disk and controller sub- 
system. The subsystem includes a high- 
performance (16-millisecond) ISOMB 
hard disk, the controller supports over- 
lapped seeks on multidrive configurations, 
and the subsystem supports out-of-order 
data transfer and uses a I : I disk interleave 
factor. 

3-f FOR MACINTOSH 3Com, which 
puts an AppleTalk port on every 3Server, 
has introduced software to integrate Macs 
and PCs on the same network: 3+ for 
Macintosh. Now Mac users can have all 
3 +Share services, including file sharing. 
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printer sharing, and e-mail. They can tie 
AppleTalk hardware to the 3Server. and 
those with slotted Macs can insert a 3Com 
Ethernet card for the Mac. 

3 + for Macintosh offers full inter- 
networking features and security. The Mac 
user interface is compatible with Apple 
Share. Network Folders representing net- 
work resources appear on the desktop. 
You use the Chixiscron the Apple menu to 
select the directory you want to operate in. 
If Apple and PC applications have the 
same file format, their data files are imme- 
diately available to applications on either 
or both machines. 3 + for Macintosh. 
though, does not do application-specific 
data file translations. 

OSf2 EXTENSION PROMISED 3Com 
and Microsoft are jointly developing the 
OS/2 LANManager, one of the promised 
extensions to OS/2, slated to provide net- 
work support. 3Com calls this system 
3+Open. The approach to the extension 
assumes that the basic operating system on 
both the workstation and the server will be 
OS/2. According to 3Com, this assump- 
tion is in tune with IBM's LAN philoso- 
phy. 

OS/2 has a programming interface 
called Pipes; 3+Open will extend these 
with Named Pipes. Essentially. Named 
Pipes asscKiates names with software run- 
ning on a workstation (or the server). This 
allows program-to-program communica- 
tion and distributed processing. 

Overall, where 3Com tries to adhere to 
industry practices and standards, Novell 
attempts to create its own standards with 
specifications such as value-added pro- 
cesses. Where 3Com's designers worry 
about future flexibility and backwards 
compatibility. Novell kxrks for high ca- 
pacity and power. Where 3Com designed 
products to provide interoperability with 
AppleTalk and Token-Ring, Novell 
sought media independence. 

The only area in which Novell's 
NetWare and Banyan's VINES surpass 
3Com's 3 + Share today is that of manage- 
ment tools and statistical reporting. 
NetWare and VINES make it easier than 
3 +Share dixrs for a manager to monitor 
the performance of a server, to control user 
entry, and to determine exactly who 
should pay for what. No doubt 3Com will 


remedy this imbalance with 3+Open. 
— Walter Adams and 
Frank J. Derfler, Jr. 

TOPS 

Using the TOPS interface card and soft- 
ware. from TOPS (formerly Centram Sys- 
tems. now owned by Sun Microsystems), 
you can link PCs with Apple Macintoshes 
and UNIX computers. 

Since the Mac has become a legitimate 
corporate tool, the $490-per-ntxle TOPS 
can be a valuable way for companies to 
share data and printers among PCs and 
Macs. Other developments are making 
such connections easier and Macs more 
valuable. In fact, new Macintosh comput- 
ers have a built-in network interface port 
for the AppleTalk telephone wire connec- 
tion. 

The TOPS network interface cards for 
the PC work only with the TOPS software, 
and you cannot use NetBIOS as a standard 
interface between the interface card and 
other network operating systems. But the 
TOPS software works with several PC net- 
work interface cards designed for compati- 
bility, including a new Hercules card 
called Network Card Plus (combining 
Hercules monochrome graphics and 
networking), the TandyLink card distrib- 
uted by Tandy Cotp., and Apple's own 
AppleTalk card for the PC. 

The software provides the translation 
facilities enabling the different vendors' 
machines to share files and peripheral de- 
vices. TOPS, with an architecture de- 
signed for flexibility and simplicity rather 
than s[x;ed, can link up to 32 computers on 
the network. You can bridge the network, 
with multiple networks mixing any of the 
supported computers. TOPS provides spe- 
cialized software for each of the different 
vendors' machines, allowing them to run 
on the network. 

TOPS aets as a standardized environ- 
ment, providing universal file-access pro- 
tocols. It handles the problem of incom- 
patibility between systems by translating 
local requests of a certain machine's oper- 
ating system into a teque.st it recognizes in 
any machine on the network. 

The TOPS network is a peer-to-peer 
network, meaning that any workstation 
can share or use any other work.station's 


files and devices. The latest version, 2.0, 
lets any station on the network make an at- 
tached printer available to the network. 

If you use a PC or compatible, your ap- 
plications can u.se TOPS to acce.ss data 
stored on another PC or on a Macintosh. 
You can refer to a Mac's drive Ju.st as you 
would a floppy or hard disk on your own 
PC. If you are using a Mac, PC volumes 
appear on the Mac screen as disk Icons, 
just as if they were on the attached drives 
of the Mac. 

TOPS for the PC. or TOPS/PC, is a 
functional, basic, easy-to-install network 
for PC-to-PC networking. TOPSIPC isn't 
as fast as many PC-to-PC networking al- 
ternatives, but it isn't as expensive or diffi- 
cult to maintain as some of these alterna- 
tives are. TOPSIPC lacks, however, the 
electronic mail, calendaring, security, and 
administrative features found in compet- 
ing PC-only products like lONET. 

SOFTWARE MODULES The TOPS 
networking software modules intercept 
certain DOS calls, redirect them out 
through the network, and answer requests 
for services coming in through the net- 
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TOPS. V irsiiin 2,(1 
TOI’S, A Sun 
MicroNyMciiis('o. 

450 Mitfina Village 
Pkwy. 

Alameda. CA 94501 
(415)7W-<>f)<f9 
l.bit Prifc: FortK-lwork 
softw are required to put one K' on TOPS 
Netwofk. SiS9; hardware intertaccpriHlucl. 
$259; $59 for Tot’S telceonncctor. which is 
required lor use of network . 

RiHjuirfs: 200K RAM. one disk drive, and 
IX)S2.0or later 

In Short: (X'signed for Hexihililv and sini- 
pUciiv rather than speed. TOPS oi lers a valu- 
able way for companies to share data and 
printers among networks comprising up to .^2 
PCs. .Macintoshes, and UNIX computers. 
Hiis software. hardware matchup is best rcc- 
omnwnded lor K*. M;ic file exchange. PC in- 
tegration into Mac networks, and access for 
PC's to Apple LaserWnter fwoducts. .Not 
copy pnxected. 

CifKiLt Wf/NWLAIXRSERVICECARO 
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There’s more to 
Group Productivity 
than E-Mail! 


Introducing 




FREE SELF-RUNNING OFFICE WORKS DEMO 

(PC-DOS/MS-DOS ONLY) PCM6/14/88 

Find out more about Group Productivity with the Office Works 
Demonstration Diskette. Mail this coupon today 
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Does your company have a LAH?. 
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Data Access Corporation. 14000 S W lid Avenue. Uiami. Florida 32156 
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Office Works rans 
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/c PC LANs 

Disajver liowyou can Inarease 
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lDEAcomin5251/MC,July 1987 

Local 3X Communications for the IBM PS/2 



8MB Mem<ir>‘ for the PS/2 MtKlel 30 



IDEActmim 5251/ Share/MC, Oct. 1987 

PS/2 Gateway CMtunumcations to the IBM SystemJX 



DEAcomm3278/DFT/MC, Nov. 1987 

Local Mainframe Communications for the IBM PS/2 


IDEAmaxMC, 

12MB Memory for the 



IDEA Supermax 30, Nov. 1987 


8MB and Ports for the PS/2 Model 30 


On April 2, 1987, IBM brought the world to a 
standstill when it brought the PS/2 to life. 

Now while everyone else waited to see how 
this latest offspring would be accepted, we quietly 
set out to create products that would help the PS/2 
reach its fullest potential. /Vnd two months later, 
we delivered. 

In fact, we were the first to devise completely 
functional local and remote links between the PS/2 
and System 3X minicomputers. First to offer local 


and remote gateway communications for the PS/2 on 
a local area network. /\nd first with a Micro Channel* 
board that adds up to 12 megabytes of memory. 

Our list of firsts didn’t start with the PS/2, 
either. For example, we pioneered the industry 
standard in backplane design for multifunction 
boards. And we were the first to fully apply 
surface mount technology, which allowed us to 
put all the basic computing functions onto one 
PC board. (Interestingly enough, a year later IBM 





esbirthtoanewPC, 

to send out cards. 





lI)EASupermax/MC, Dec. 1987 

SMB MemcH^and Serial Pbrts for the IBM PS/2 


IDEAcomm 5250/Remote Gateway/MC, Dec. 1987 IDEAmini/MC, May 1988 

PS/2 Remote Gateway to the IBM System 3X I/O Card for the IBM PS/2 


IDEAcomm 327U/SNA/MC, Nov. 1987 

Remote Mainframe Communications for the IBM PS/2 


used surface mount technology to create the PS/2. ) 

The ability to conceive products quickly stems 
from our corporate commitment. Since our inception 
in 1982, our goal has been to do more than enhance 
IBM’s personal computers. It’s been to truly advance 
them. Our in-house research and development team 
meets this goal so well, it continually develops PC 
enhancement products before IBM does. 


We’re IDEA. And if you want to find out 
what’s really happening with IBM’s personal com- 
puters, call us at 1-800-257-5027. We’ll be the first 
to tell you. 

IDEAssociates’ 

The Leader in PC 'Minci®! 


IDEAssociates. Inc. . 29 Dunham Road. Billerica. MA 01821, (617) 663-6878. Telex 4979780; France, Hong Kong, Germany, United Kingdom. 

The IDEA. IDEAcomm, Supermax andlDEAmax trademarks are registered in the U.S. Patent andTrademarfc Office by IDEAssociates. Inc. IDEAminiisa trademark of IDEAssociates, Inc. IBM and 
Micro Channel are registered trademarks of International Business Machines Corporation. PS/2 is a trademark of International Business Machines Corporation. 

CIRCLE 265 ON READER SERVICE CARD 



■ LAN OPERATING SYSTEMS 


work. Some tmxlules give users an option- 
al menu of service: others accept inputs 
from the DOS command line or batch 
files. A background print-queuing module 
holds printing jobs until the networked 
printer is ready to accept them. 

Several TOPS program modules reside 
In memory in each networked station, tak- 
ing about I92K RAM away from applica- 
tions in a PC workstation. However, keep- 
ing these programs in memory lets them 
operate nearly invisibly in the background 
mode. TOPS offers a way around the loss 
of this memory through the use of a Hlcard 
from RYBS Electtpnics ($249. minus a 
10-percent discount). In a typical installa- 
tion. the Hlcard makes 629K RAM avail- 
able for DOS and applications. 

INTERFACE TOPSMBNU. an inter- 
face for end users, consists of a .series of 
menu and submenu options to manipulate 
the TOPS system. The main menu is divid- 
ed into Client and Server options. A Client 
is a station using a volume (directory or 
subdirectory) published (made available 
for sharing) by another station. A Server is 
a station that has made files on its disk 
drive public or available to the network. 

Using the Client submenu, you can list 
the available servers on the network, list 
the volumes published on a server, attach 
to a volume so it becomes a virtual disk 
drive, choose an access mode (read-only 
or read/write capabilities), and detach 
from a volume. On the Server submenu, 
you can list directories on a drive, publish 
a directory to the network, list clients at- 
tached to your networked drive, make 
parts of a drive unavailable, change a pa.ss- 
word. and perform other functions. TOPS- 
MENU allows you to address designated 
files with an "alias” (normally a meaning- 
ful title like RECEIPTS) instead of requir- 
ing you to know path and file names. 

To accommodate more-advanced u.sers 
and to automate TOPS instructions 
through batch files. TOPS has a command- 
line interface that offers all of the functions 
accessed through TOPSMENU . The word 
TOPS serves as a prefix to all the TOPS 
commands, and you activate the command 
interpreter. TOPS.EXE. when you type 
TOPS followed by a command and its pa- 
rameters on the command line. 

The inelegant security scheme is more 


effective against operator errors than deter- 
mined attempts at access. You can option- 
ally attach a passw ord to the files you make 
available to the network. Additionally, 
you can specify if users have only read or 
both read and w rite privileges. 

SOME USES, NOT OTHERS If you 
want to do a lot of database management 
over the network, we recommend using 
another system than TOPS. If you want to 
use a .4270 LAN gateway, we think you 
can find better connectivity alternatives. 
But if you want to exchange files between 
a PC and a Mac. integrate a PC into a pre- 
dominantly Mac network, or give PCs 
ea.sy access to Apple LaserWriter prixl- 
ucts. TOPS is an excellent choice, 

— Frank J. Derfler, Jr. 

ViaNet Networking 
Operating System 

Like lONET and TOPS, ViaNet Network- 
iiif! Operating System, from Western Digi- 
tal for $99 per node (plus network interface 
card), uses MS-DOS as its base but is not 
derived from MS-Net. ViaNet is a mature 
operating system that is easy to set up and. 
partly because of its DOS kinship, easy to 
use. Also like lONET dtvi TOPS. ViaNet is 
the product of a small company that was 
later acquired by a larger firm. Western 
Digital now owns the company, but other 
vendors still sell and support ViaNet with 
their own hardware. 

Versions of ViaNet are also marketed 
for UNIX and'Xenix systems. According 
to the dix;umentation. files and directories 
on nixies running under UNIX or Xenix 
appear on the directory of [X)S-cquipped 
machines on the same network. This 
doesn't guarantee file compatibility for ap- 
plication programs, but it does allow file 
access, file transfer, and printer sharing. 
ViaNet also includes a virtual terminal fa- 
cility, so PCs can use the network attach- 
ment to act as terminals and run programs 
on a UNIX or Xenix host. 

Multiple marketing channels means 
that several versions of ViaNet are avail- 
able. Western Digital now markets a ver- 
sion of ViaNet to integrators that is able to 
drive any networking card having a Net- 
BIOS interface. 


RESOURCE SHARING ViaNet allows 
any workstation on the network to share re- 
sources with the network (although typi- 
cally only machines with hard disk drives 
act as print spiwicrs). The authors of the 
ViaNet dixumcntation clearly appreciate 
the complexity of managing a network in 
which stations also act as servers; they give 
you a series of forms to diKument and de- 
scribe the available resources of every sta- 
tion. ’fhe program disks include the forms 
in ASCII files. 

Western Digital made a smart move 
when it added the programming com- 
mands and syntax Microsoft used in MS- 
Net (and therefore those that IBM used in 
the PC Local Area Network Program) to 
ViaNet’s command structure. The same 
training, experience, and batch files 
gained with MS-Net-based products carry 
over to ViaNet. 

ViaNet has a unique method of display- 
ing available resources. When your work- 
station enters the network, the network be- 
comes drive Z:. At sign-on. you arc shown 
a directory of all subdirectories on drive 
Z:. These subdirectories are actually the 
node names of computers on the network 
making resources available to the network, 
ViaNet lists them by the node names the 
network administrator assigns. 

To access the.se resources, you use stan- 
dard DOS commands like Change Direc- 


icU 

i&fiFACT FILE 


Vul.S'et .S'etH-orkinf; 
Operaling System, 
N'ersion 3.% 

VVcNicm Digital C'tirp. 
2445 McCabe Way 
lr\uic.CA 92714* 
t7l4)W>.V(Il(J2 
List Price: SW per inxk- 
Kixiiiires: I28K R.AM. one disk dn$e. IX)S 
2 I or later. 

In vShurl: This IX)S-based network allows 
any ncxJcU* contribute resources; it'seass to 
insiail and use il you know (X)S. but pehor- 
inance is only aserage. Unique strengths in- 
clude the ability tone UNIX. Xenix, and 
1X)S inachiiics in aresource-sluring nelwt>rk 
and iis useot a visual IX).S-tree structure lor 
using those resources. Nt>icop\ pix'iected. 
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AXON declares the LAN WAR for the benefit of those \ 
who demand flexibility, performance, and support— no matter \ 
how little it costs. \ 

Flexibility and performance are provided by AXOM XT and AT worksta- \ 
tions and by two AXON LAN models! \ ' 

The AXON Serial Network (SI 00) uses the installed serial port- of the \ 
computer The AXON High Speed Network (F200) is equipped with a 2 MB 
card. Both models come with the necessary hardware and software. Features 
include: Disk, Directory and PrintW Sharing: File and Record Locking and Sharing: 
Electronic Mail, easy to use Pulldown Menus: Twisted Pair Wiring: NETBIOS 
Compatibility: and More. . . 

So, if you anticipate light traffic on a small network, buy AXON SI 00 ^ 
for $89 per node. For rngg power and speed, buy AXON S200 for $249 
per node. w 

Call the number below and AXON 'will tell you why flexibility, 
performance, support, and price will turn the LAN WAR-in to your profit. 


AXON COMPUTERS, INC. 

9025 Wilshire Boulevard, Suite 204 • Beverly Hills, CA 90211 

CALL: 1-800-422-AX0N 
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tory (CD). After you change directory into 
the node name, you sec as subdirectories 
the resources available on that nixie, for 
example. A. B. C. LPTI. Executing an- 
other change of directory links you into the 
resource. To access files on the C; drive of 
a computer with the node name of IBM- 
PCAT, for example, you sign on to the 
network and look at the directory of the Z: 
drive. If IBMPCAT is in the directory, you 
ktxrw the machine is operational and avail- 
able. Typing CD\IBMPCAT\C links your 
virtual drive Z: to the C: drive of the AT. 

• 

ViaNet's unique strengths in- 
clude the ability to tie UNIX, 
Xenix, and DOS machines in a 
resource-sharing network. 


Any application running on your machine 
can access the AT's C: drive by sending 
DOS requests to your Z; drive. 

One interesting aspect of this approach 
is that you can set a DOS PATH to several 
resources simultaneously. In this way you 
can draw program files from one server 
and access data files on amxher server 
without using complex server-naming 
schemes. 

ViaNet holds the names of the resources 
available on every workstation in a .SYS 
file on each individual maebine's local 
drives. The network administrator makes 
devices available or unavailable to the net- 
work by editing this file. The administrator 
can substitute network names for network 
directory path strings. Changing directory 
into the network name ACCOUNTS on 
the Z: drive can take you through a much 
more complex nesting of subdirectories 
linked by the adminlstratix with the AC- 
COUNTS network name. 

Entries in the SYS file also determine 
file aixl directory protection. ViaNet as- 
signs individual read and/or write aecess 
rights to individuals and groups. The abili- 
ty to link individuals with a group having 
certain rights makes moving and deleting 
users easier. 


ViaNet's print-spixiling utility is effi- 
cient. You send a file to the networked 
printer from within an application program 
by hitting Ctrl- Alt-PrtSc. A programming 
command. VIAPRINT, then sends an ex- 
isting text file to the print spool . This eom- 
mand may include arguments that put the 
text into a predefined form for printing or 
that modify the text according to a specific 
format. 

You pay a price for ViaNel's flexibility. 
On our IBM rc AT running DOS 3.3, the 
networking software and DOS used about 
I78KRAM. 

We like ViaNet. It's easy to install, and 
users comfortable with DOS find it easy to 
use. iLs unique strengths include the ability 
to tie UNIX. Xenix, and DOS machines in 
a resource-sharing network and the use of a 
visual DOS-trec suxicture for using those 
resources. 

Overall. ViaNet's performance is no 
better or worse than the average DOS- 
based operating system with nondedicated 
servers. Yet since ViaNet did niX handle 
small data bl(x;k activities (like those of a 
multiuser on-line database) as efficiently 
as other programs, its overall performance 
on our benchmark tests looks worse than 
our practical experience indicated. 
— ^Frank J. Derfler, Jr. 


VINES 

VINES, from Banyan Systems, is the most 
minicomputcr-like LAN operating system 
we reviewed. While a version of the 
$1 .895 (for ten users) program is available 
for the 80286 processor, the operating sys- 
tem comes alive when a Banyan 32-bit 
server with the Motorola 68000 series pro- 
cessor is its host. 

A VINES server is a dedicated machine 
requiring a separate RS-232C connected 
terminal for controlling and monitoring the 
UNIX-based operating system. Each sepa- 
rate feature of VINES, like electronic mail 
or 3270 communications, runs as a .sepa- 
rate task in the server. 

We previously looked at VINES as mar- 
keted by Tallgrass Technologies (PC 
Magazine, January 27, 1987) and as inte- 
grated with Northern Telecom's Meridian 
LANStar PC packet switch system (PC 
Magazine, March 29. 1988). This review 
examines VINES, Version 2.11. and looks 
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VlShS, Vi'PsMHi 2.11 
Hanvan S\slcin\ liw 
IlSRundcrs M 
WcslKkCxi. M.'\0I5KI 
(6t7)K9X-!(KK) 
l.isi Price: l*nced ac- 
curding lo server; SI 
1<K suppiHi ol ten users 
arnl up S605 fi>r VlNt:Si2H6 S I ,K9.S for base 
system sottwaaMnccUcd R) run tmtfCK* Nurd) 
fitr unlimited users, full range of integrated 
options each ;U additional cost No e(>st tor 
upgrade 

Requires: Kh worikstalHm: 2.%K KAM. 
rX)S 2.0 and later. For sener: 2MB RAM. 
hanldisk, undone iloppy disk drive. 

In Short: Ilns powcrtul LAN t>pefating sys- 
tem IS best run on a Banyan server w iih a 
bWNXi senes prtx.ess(tr Version 0 will add 
new ntanagement uhiIs, the ability hi have 
networked printers on workstations, arul im- 
proved performance VlSlCS's comnuinica- 
tKms capabilities arc padK'ulurly strong Not 
ctvpy protected. 

CiRCtL 6«7 ON HCAcifcR iMiJ 



at the features Version 3.0 will offer. (We 
also examined a beta version of VINES 
3.0, which should be on the market by tbe 
time you read this review.) 

VINES is powerful: one machine func- 
tions as print server, file server, and com- 
munications server. (Print server functions 
will be disuibuted in VINES 3.0.) VINES 
has no peer-to-peer sharing of disk drive 
resources between workstations. The 
UNIX operating system takes care of mul- 
tiuser multitasking operations. 

Each time the VINES server is turned 
on, the software examines the hardware 
configuration in the server and reads in the 
right drivers and interfaces for the hard- 
ware. The server can internally bridge up 
to four network interface ca^s. VINES 
doesn't offer the wide variety of drivers for 
different interface cards available in No- 
vell's A/efWare (Novell has more than 30). 
but the program can automatically address 
the 17 most-popular interface cards. The 
server start-up routine takes several min- 
utes. but it is almost completely automatic 
and, in our experience, trouble free. 

You can perform the initial installatiixi 
or upgrade of VINES on a Banyan server 


PC MAGAZINE ■ JUNEI4. 1988 
t82 





COOL, QUIET POWER 


SILENCER 1 SO 


TURBO-COOL 1 SO 


TURBO-COOL 200 


ULTRA 
QUIET 

• PC/XT compatible 

• 1 50 watts of power 

• system runs S°-15° cooler 

• 84% noise reduction 

$129 


PERFECT 
UPGRADE 

• PC/XT compatible 

• 1 55 watts of power 

• system runs 25°-40° cooler 

• 50% noise reduction 

$149 


HIGHEST 
PERFORMANCE 

• PC/XT/Mlnl AT compatible 

• 200 watts of power 

• system runs 30°-45* cooler 

• standard noise level 

$189 


EXPANSION CARDS 
TEMPERATURE TEST 


1 Comdex '86 restiHs 

2 Ttmperatu>e$ over 
115* can senously 
degrade reiiaoiiitv 

3 Each 18* mcrease 
cuts longevily 50H 



Ordinary XT 
Powar Supply 


TUR8OC0OL 
Powar Supply 


NOISE LEVELS 



100% 


50% 


25% 


16% 


Ordinary XT SAENCER 

Powar Supply Powar Supply 


TURBO-COOL AND SILENCER POWER SUPPLIES: 
POWER PACKED AND BUILT TO LAST 


• tull rated power 

• low ripple; tight reg. 

• heavy duty components 

• FCC-B compliance 

• UL (IfEII 41 79:TC1 50/200) 

• OV, OC, sc protection 


• patented twin fan slope^var design for 
max. cooling vs noise (TCI 50/200) 

• high capacity West German cooling fan 
w/adjustable speed control (TC250) 

• Installation instructions; 4 drive plugs 

• rigorously tested; 1 yr. warranty 


SILENCER 200 


TURBO-COOL 250 



• AT compatible 

• 200 watts of power 

• adjustable cooling (1.0X-1.3X) 

• 69% noise reduction @ 1.0X 

$169 


HIGHEST 
PERFORMANCE 

• AT compatible 

• 250 watts of power 

• adjustable cooling (1.3X-1.8X) 
a 386 boards and hard drives 

run up to 35° cooler 

$189 


ALSO AVAILABLE 

Computer Replacement Fans (West German t Japanese) $29 

Turbo-Cool PC/XT Auxiliary Cooling Unit (system runs 15°-30° cooler) $59 

Turbo-Cool AT Auxiliary Cooling Unit (system runs 15° -30° cooler) $75 

Compaq 150W Power Supply (upgrades the original portable) $169 

Turbo-Cool 1 SOX Industrial Power Supply (92% dust reduction) $195 

Custom Turbo-Cool Power Supplies (remote on/off, special loading, etc.) . . CALL 


VISA/MCICOD/PO 

CIRCLE 473 ON READER SERVICE CARD 


PC COOUNQ SYSTEMS, INC. 

31S10 Mountain Way, Bonsall. CA 92003 

(619) 723-9513 
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E D I T O R ’ S 
WC H O 1 C E 


• Srr NetWare 2.1 

• lONET 


Because networking software clear- 
ly falls into two categories, dedicat- 
ed server and peer-to-peer. we've 
selected one Editor's Choice for 
each. Both of these front-runners 
had better keep up the pace, howev- 
er, because two dark-horse candi- 
dates are sneaking up on the inside. 

If you need the power of a dedi- 
cated server, then the speed, effi- 
ciency (on an 80286 processor), 
and features of Novell's SFT Net- 
Ware 2. / make it an easy choice. 
NetWare, in its many versions, is 
compatible with a wide variety of 
hardware, includes utilities ranging 
from menus to mail, and now has 
features previously available only in 
minicomputer operating systems. 
These capabilities include produc- 
ing network statistical reports, al- 
lowing access according to time and 
date, and assigning costs for ser- 
vices according to usage, storage, 
and connection time. The SFT 
NetWare2./ we tested lists for over 
$4,000 and takes patience and per- 
haps training to install, but it is an 
industrial-strength product that is 
equally effective moving a byte or a 
gigabyte cf data. 

While SFT NeiV/aic 2. 1 is im- 
pressive, the award for the most 
promising challenger in the dedi- 
cated server category must go to 


Univation's LifeNet. LifeNet has 
delivered an operating system able 
to use the 80386 processor in pro- 
tected mode and is shipping what 
appears to be a praaical database 
server system using the Dataplex 
DBMS. With a starting price cf 
$1,495 (plus options such as 
TCP/IP), LifeNet doesn't have all 
the features or the wide base of sup- 
port cfNe/CWate, but what it does 
have is impressive. 

In the peer-to-peer category, the 
staruiard features and steady perfor- 
mance of lOfTET give it the nod. 

The lONETscftwareincludesonetf 
the best calendaring packages in the 
industry and many other features 
like chat, electronic mail, a good 
disk cache, performance reporting, 
and some diagnostics. At $695 per 
node (hardware and software) it is 
fairly priced, but not a bargain. 

The shadow pacing lONET has 
the unlikely name of Artisoft's LAN- 
tastic Network Operating System. 
LANtastic is inexpensive (about 
$230 per node buys the software 
and hardware) and small in size, 
and it includes features like e-mail 
and usage statistics. If Artisiffi de- 
velops a strong dealer support and 
distribution structure for its techni- 
cally excellent product, many of us 
might be saying, “LANtastic!" 


almost with your eyes closed. You insert a 
tape cartridge into the drive and select a 
few items from a simple menu. Everything 
else is automatic. 

FULL PLATE OF FEATURES The 

VINES product line includes a full plate of 
features and enhancements. The Base 
VINES system includes Net Manager, a 
powerful administrative and troubleshoot- 
ing utility, a good menu system for users 
and supervisors, NetBIOS emulation ser- 
vices, and excellent performance. 

Many options are available, including 
an excellent electronic mail package and 
various communications capabilities that, 
for instanee, allow for a lot of communica- 
tions between the network and other de- 
vices or between multiple network servers. 
Whether you want to hang shared modems 
off the server, bridge networks, or make 
3270 connections, VINES gives you a 
good way to do it. 

VINES also features one of the best re- 
mote dial-in faeilities in any network sys- 
tem. You can call into the network using a 
laptop in a phone booth and have virtual 
drives and full use of the network. Use 
caution choosing what tasks you do, be- 
cause every action tries to push a lot of 
packets through a slow telephone line; if 
you have the time, though, you have the 
access. 

Despite the system's internal complex- 
ity and power (or maybe because of it). 
VINES is easy for both end users and sys- 
tem administrators to manipulate. A rela- 
tively complex naming scheme for servers 
(StreetTalk names in Banyan’s terminol- 
ogy) allows you to find and use files, print- 
ers, and serviees like eleetronie mail and 
NetBIOS. Virtual links between DOS 
names on the workstation and resources on 
the servers are easy to make, either 
through the menu system or through direct 
commands. The operating system, in addi- 
tion, keeps detailed profile information on 
every user. 

VINES'S commands for programming 
the operating system are similar in concept 
and syntax to those of MS-Net. Issuing a 
SETDRIVE or SETPRINT command, for 
example, connects the workstation’s drive 
or printer port with a networked drive or 
printer. VINES gives networked tesourees 
ranging from printers to subdirectories. 


and NetBIOS services what Banyan calls 
service names. You can access the serviee 
names through SETDRIVE and similar 
commands. 

A user profile stores the links estab- 
lished through direct programming, or 
through the menus, which do the same 
things in more-strucmred steps. The user 
profiles and serviee names make it easy for 
a network manager to make changes to the 
network. 


A PEEK AT 3.0 Release 3 .0 of VINES. 
which we saw as a beta version, is a sub- 
stantial ehange to the program. Banyan's 
press announeements detail over 100 “im- 
provements, enhancements, and fea- 
tures.’’ The most interesting are in the ar- 
eas of security, management, and (even 
more) communieations interfaees. 

The VANGuard security module gives 
the network administrator options typical 
of those available in mainframe operating 
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More Network Guts 
Than Most Network Boards 


With advanced power and five times more 
speed, LANLink SX™ has emerged. 

Coming from award-winning, state-of-the- 
art technology, the new LANLink 5X™ boldly stands 
up to the challenge posed by costly hardware- 
dependent networks. 

That takes guts for a software-driven net- 
work. But we’re confident. 

Because we’ve discovered a high-speed 
networking channel that’s already built into most 
PCs... the standard parallel port. 

The High-Performance Alternative to 
Network “Boardom.” Half a Megabit per second, 
with over 500 feet between connections. That’s the 
astonishing rate at which LANLink SX"* transfers 
data between PCs or PS/2s using ordinary 
parallel ports. 

But you’re not restricted to parallel ports. 
The very same sockets you’d use for modems... 
connect PCs at 115 Kbps. Plus, you get remote 
access support and multi-tasking performance 
under PC-MOS/386™or PC-DOS. 


Superior Results at Inferior Costs. 
LANLink 5X™ lets network users share data, 1000s 
of DOS programs, files, and printers. For about the 
same cost as one network board, you can install a 
five-user LANLink network. Without special hard- 
ware.. .and in less than two hours. 

Get Network Guts Without Network 
Boards. LANLink SX** is immediately available 
and comes with a money-back guarantee. Its 
price of $595 includes a server and a satellite mod- 
ule plus the network operating system. 

Call The Software Link TODAY for complete 
details on the fastest software-driven network 
that’s ever been available. 

CALL: 800/451-LINK 

In Georgia: Intemational/OEM Sates: ResellersA/ARs: FAX; 

404/441-2580 404/263-1006 404/448-S465 404/263^74 

3577 Paricway Lane, Atlanta. GA 30092 Telex 4996147 SWUNK 
The Software Unk/Canada CALL: 800/387-0453 





THE SOFTWARE UNK 

DEALER INOUIRIES INVTTEO 


LANLink. LANLink SX. & PC-MOS/SSS are IrademarlQ of The Software Link. Inc. PS/2 a PC-OOS are trademarks of IBM Corp. Prices and technical specificalions sub)ect to change. 

Copyright ©I98a All Rights Reserved. 
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systems. The administrator can limit the 
access time, force password changes, and 
perform other security practices. 

VANGuard wisely encrypts passwords 
during transmission. The encryption 
scheme changes, so replaying the pass- 
words won’t work. Encrypting passwords 
is another improvement. 

Our benchmark tests of the current ver- 
sion of VINES show good performance, 
but the system slows down disproportion- 
ately in our small-block-size (512-byte) 
transfer exercise. New code in VINES 3.0 
promises to significantly increase the 
speed of small data block transfers. 

Banyan’s software designers made a 
smart move when they added an option al- 
lowing you to share network printers at- 
tached to nondedicated PCs on the net- 
work. Physically, this means you don’t 
have to cluster ^1 the printers next to the 
server. Operationally, it means that you 
don’t have to burden the single server with 


printer communications management. 

The remote shared printers operate 
much like those physically attached to the 
server. The print job queue remains on the 
server, but it doesn’t have to handshake 
with alt those printers. On the PC, a 7K 
background program accepts text from the 
server. The program senses activity on the 
PC and slows down printing to give priori- 
ty to the foreground PC application. 

Because of its strength in communica- 
tions, Banyan is a leader in providing 
Tranmission Control Program/Internet 
Program (TCP/IP) services through a LAN 
(see the sidebar “A Glossary of Network- 
ing Terms” in “Networking Acronyms 
and Buzzwords”). Banyan’s new TCP/IP 
routing option allows a single Banyan 
server or a network of Banyan servers to 
connect multiple TCP/IP networks. This 
capability means that the network server 
can eliminate the need for a wide area net- 
work routing computer. A new Banyan 


TCP/IP server-to-server option lets people 
with access to TCP/IP networks link serv- 
ers over the network. Thus, local area net- 
works become worldwide networks. 

MAKING INROADS Although No- 
vell’s NetWare clearly leads the LAN soft- 
ware industry in sales, companies like 
Banyan are making sure Novell doesn’t 
become complacent. Proof of Banyan’s 
strength is its strategic technical and mar- 
keting agreements with companies like 
Northern Telecom, which have resulted in 
products like the Meridian LANStar PC 
packet-switching network system. 

With Version 3.0, VINES will have 
new features, speed, and maturity. We 
don’t recommend mnning VINES on any- 
thing but a Banyan server and we some- 
times dislike the syntax of the commands, 
but otherwise VINES gives us no reason to 
complain and many reasons to applaud. 
— ^Frank J. Derfler, Jr. GS 



The WorldPort 2400™ and Ihe WerldPorl 
1200™ modems are the perlect travel 
companions for your portable computer. 
They work virtually anywhere in the world, 
including hotel rooms and phone booths, 
allowing you to connect in a few million 
more locations than other modems. 

With features superior to internal units, 
the WorldPort line of modems is the smart 
choice tor all your communication needs. 
WorldPort modems operate from their own 


internal battery, drawing no power from your 
laptop. Cutting edge technology brings you 
features such as Bell and CCITT standards, 
direct connect and acoustic interface (300 
and 1200 bps), tiny size and a tiny price. The 
WorldPort 1200™ can be easily upgraded to 
2400 bps and both the WorldPort 2400™ 
and the upgrade come with Carbon Copy 
PLUS™ communications software. 

Find out more about Ihe travel companions 
that won't lie down your portable computer. 


Call us today for more Information about 
the WorldPort line of modems, or the name 
of your nearest dealer, at 800 - 541 - 0345 . 
(In New York, 516-261-0423.) 

See us at COMDEX, Booth #2745 


Touctibase Systems. Inc. 
160 Laurel Avenue 
Northport NY 11768 
(516)261-0423 
TELEX: 6502848020 
FAX; (516) 754-3491 



WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS is a 


ademark of Meridian Technology Inc. 
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The computer world is hummirtg about two new Samsung Semiconductor & Telecom- 
munications (SST) brilliant performers — the S500 and S300. 

Fully AT compatible, the S500 is the right PC to turn your one-man show into a sym- 
phony. Easily switchable from 8 to fO MHz. the S500 offers 8 expansion slots to support 
video displays, modems, expanded memory and more. A 1.2 MB 5 1/4* floppy disk 
drive comes standard and a hard disk can be added for ample memory capacity. 

It possesses superb talents such a small package, only 16’ by 16". 

Fully XT compatible, the S30O runs at 4.77 or 8 MHz and is a powerful, yet economical 
alternative. It is ideal for use as a stand-alone system or for inclusion as a workstation 
in a local area network. 

Samsung Semiconductor & Telecommunications (SST) supports its already excellent 
reputation in the computer industry by offering you these excellent products and an attrac- 
tive warranty program to support them. 

New from Samsung. 
S500 and S300 thafre yours for a song. 

These products are soley distributed through Tech Data Corporation, wholesale distributor in U.S.A. 
and through CANARA in eastern CANADA, TERRIER in western CANADA. 


<8 


SAMSUNG 

Semiconductor & Telecommunications 
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CorpA'*t* H« 8 d 9 uart»r«: 7)ti Floor Ankuk ln»ur«nc« Buikiing B7 l-ka, UIcnt-ro Chunfi’ku Seoul. Korea C PO Bo. 8233 
leiepnone (011-822) 771-78 eal 581 -STkie. Telecom K243r7 Facfrmrfe (011-822)755-2550 
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carft buy a faster 286 
computer for the price. 

In fact, you caiA buy a fa^r 
286 computer at any price. 








Because. 

The handsome 
piece of high- 
tech wizardry 
you’ve just been 
admiring (on the 
previous two 
pages) is the new 
Dell System 220. 
The first 286 
computer running at 20 MHz. 
You read it correctly. 20 MHz. 

Which means it’s as fast as 
most 386 computers, running 
MS^OS/2 and MS'-DOS at blis- 
tering speed. All ftom a tiny 
little comer of your desk. 

Yet this engineering marvel 
costs less than half of what most 
other 386 computers sell for. 

Which might lead you, quite 
reasonably, to wonder: 

How can the pec^le at Dell 
offer you so much for so little? 

The short answer is that you 
buy direct fiom us, the 
manufacturer. 

Eliminating the 
computer stores and 
their salespeople-who 
can add thousands of 
dollars to the cost of 
every computer. 


“Speed is a good thing. 
Safe, leliab^ no hassles 
speed is better still!’ 

-A1 Poor, Editor’s Choice, 
PC Magazine 


anything you actually do need. 

The very first thing you need 
from any computer company, 
obviously, is terrific computers. 


rntt 


4 
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Well, we design and build our 
computers right here at our head- 
quarters in Austin, Texas. 

Putting a premium on speed, 
compatibility and reliability. 

Because we’re flexible, we often 
get new technologies to the 
marketplace fester than any other 
computer company. 

In fact, we’re already 
shipping our version 
of MS OS/2, so you 
can run MS OS/2 
applications, now as 
well as in the future. 

“..includes a year’s on'site 
support...in me price of the 
computer. This is the sweet' 
est support deal offered by 
any computer vendor in the 
business. 

-Eric Knorr, PC World 


But while we eliminate the 
things you don’t need, we also 
make certain we never eliminate 


As for quality control, around 
here it’s an obsessioa Each and 




every computer goes through a 
battery of diagnostic checks, 
including a comprehensive burn- 
in before we ship it to you. 


Every single Dell computer 
also comes equipped with one 
other remarkable feature. 

A level of service most retail 
computer stores can only envy. 

Starting with expert technical 
advice before you even buy a com- 
puter. To help you decide which 
system best suits your needs. 

Followed by a thirty-day 
money-back guarantee. To make 
sure you’re completely satisfied. 

And all systems come with a 
one-year limited warranty. 

Then, we give you free tech- 
nical support over the phone. 
With technicians who know the 
inside of our computers the way 
you know the back of your hand 

If on-site service should ever 
be required by you or your 
business, we’ll send a Honeywell 
Bull service engineer to your 
office by the next business day* 


Our attitude towards service 
is perhaps best summed up by 
a phrase we hear around here, 
delivered in a no-nonsense tone 
by our Chairman, Michael Dell: 

“Fix it^’ he says. “Or give them 
their money back!’ 

“The combination of technical knoW' 
how and service is impressive... it^ a 
good bet the computer world will be 
hearing A lot more about Michael Dell 
in the years aheadT 

-Stanley W. Angrist, Forbes 

In four years, we’ve become 
one of the largest personal com- 
puter manufacturers in the US. 
We’ve more than doubled our 
sales each year we’ve been in busi- 
ness; last year, our sales grew 
from $69 million to $159 miUion. 

It shouldn’t be any surprise. 
After all, we’ve been offering 
better computers, with better 
service-at better prices. 

All you do is c^ us and place 
an order, and we ship it direct 
to you. Which makes buying a 
computer as simple as it can be. 

Now, if you’d like the rest of 
the details on our hyper-fast 286 
computer, and information on 
the rest of our line, there’s only 
one more thing you have to do. 

Turn the page. 
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TheDeU 

Computer 

Stores 

Welcome to our store. To buy or lease 
a Dell computer, call (800) 426-5150. 
We’ll help you select the right system. 

For service and technical support, call 
our highly trained technicians at (800) 
624-9896. In almost all cases, any prob- 
lem can be solved over the phone. 

These technicians are also supported 
by Honeywell Bull service engineers 
who can be dispatched to your office 
by the next business day, should on-site 
service be required. This optional 
service contract is available in over 95% 
of the United States, with over 1,000 
engineers in 198 service locations* 

We are so confident in our quality 
products that we also provide a Total 
Satisfaction Guarantee, which says that 
any system bought from us may be 
returned within thirty days from the 
date it was shipped to you for a com- 
plete refund of your purchase price. 

We also offer a One Year Limited 
Warranty, which warrants each system 
we manufacture to be free of defects in 
materials and workmanship for one full 
year. During the one year period we 
will repair or replace any defective prod- 
ucts properly returned to our factory. 

Call or write for the complete terms of 
our Guarantee Warranty, and the 
Honeywell Bull Service Contract. Dell 
Computer Corporation, 9505 Arbore- 
tum Blvd., Austin, Texas 78759-7299. 

Dell products are available on GSA 
contract #GS00K87AGS6127. CaU us 
to get GSA pricing. 


THE NEW 
SYSTEM 

310 . 

The top of the line. It's the 
highest performance 80386 
computer available, faster than 
the IBMt PS/2+ Model 80 and 
the Compaqt 386/20. It runs 
at 20 MHz. with the latest 32' 
bit architecture for complete 
MS+ OS/2 compatibility and 
maximum performance. Since 
it also has Intel’st Advanced 
82385 Cache Memory Con- 
troller, and high performance 
disk drives, the System 310 is 
ideal for intensive database 
management, complex research 
and development, CAD/ 
CAM, and desktop publishing. 
As a network file server the 
system offers an unbeatable 
combination of price and 
performance. 

Standard Features: 

80386 microprocessor running at 
20 MHz. 

1 MB of 80 rts 32*bit RAM expandable 
to 16 MB without using an expansion 
sbt. 

Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high spe^ 
static RAM. 

Socket fix 20 MHz 80387 coprocessor. 
525" L2 MB or 3.5' L44 MB diskette 
drive. 

Dual diskette arxl hard disk drive 
controller. 

Enhanced lOl-key keyboard. 

1 parallel and 2 serial ports. 

200'wan pixver supply. 

Real-time clock. 

8 expansion slots (6 available with hard 
disk drive controller and video 
adapter installed). 

Dell System Analyzer. 

MS-DOS and MS OS/2 compatiWe. 
Security lock vrith locking chassis. 

12 month on-site service contract 
(Available on complete systems). 
Options: 

1 MB RAM upgrade kit 

20 MHz Intel 80387 math coprocessor. 

2 MB or 8 MB memory expansion 
boards. 



THE NEW 
SYSTEM 

220 . 

As fast as most 386 computers, 
at less than half the price-more 
power for the money than any 
other system. An 80286 system 
that runs at 20 MHz. with less 
than one wait state. Completely 
compatible for both MS-DOS 
and MS OS/2 applications (it 
runs OS/2 faster than IBM PS/2 
Model 80), and with a remark- 
ably small footprint, the System 
22() is the ideal executive work- 
station for database mar^ge- 
ment, business, or sophisticated 
connectivity applications. The 
system uses page-mode inter- 
leaved memory; the page-mode 
RAM operates at less than one 
wait state, and inter-leaving 
results in a performance increase 
of about 15 percent. 

Standard Features: 

80286 microprocessor running 
at 20 MHz. 

1 MB of RAM expandable to 
16 MB (8 MB on system 
board). 

Integrated diskette and VGA 
video controller on system board. 
One 3.5* L44 MB diskette drive. 
Integrated hi^ performance hard 
disk interface on system board 
Enhanced lOl-key keyboard 
1 parallel and 2 serial ports. 

LIM 4.0 support for memory 
over 1 Mo. 

Real-time clock. 

Three full-sized ATt compatible 
expansion slots. 

Socket for 80287 coprocessor. 

Dell System Analyzer. 

MS-DOS and MS OS/2 
compatible. 

Security lock with locking chassis. 

12 month on-site service con- 
trart (Available on complete 
systems). 

Optiorts: 

3.5" 1.44 MB diskette drive. 

Intel 80287 coprocessor. 

I MB RAM upgrade kits. 




THE NEW 
SYSTEM 



THE NEW 
SYSTEM 



A great value in a full-featured 
AT compatible. An 80286 com- 
puter running at 12.5 MHz, this 
system is completely MS OS/2 
compatible. It's ideal for general 
business applications, as well as 
software development, local area 
networks, CAD/CAM, and desk- 
t(^ publishing. The System 200 
offers high speed drive options, 
industry standard compatible 
BIOS, and on-site service. At 
these low prices, the System 200 
is the best value in the 80286 
marketplace. As Executive Com- 
puting said of this computer’s 
predecessor. “If faster processing 
speed and low cost are two key 
issues affecting your purchase 
decision, this machine might be 
the ideal choice for your office!’ 

Standard Features: 

Intel 80286 mictopnxessor running at 
12.5 MH2. 

640 KB of RAM, expandable to 16 MB 
(4.6 MB on system board.) 

5.25" \2 MB or 3.5" 1.44 MB diskette 
drive. 

Dual diskette and hard disk drive 
controller. 

Enhanced lOl-key keyboard. 

I parallel and 2 serial ports. 

200'wan power supply. 

Real-time dock. 

6 expansion slots. (4 available with 
hard disk drive controller and video 
adapter installed). 

Socket for 8 MHz 80287 coprocessor. 
Deli System Analyzer. 

MS-DOS MS OS/2 compatible. 
Security lock with locking chassis. 
12'month on-site service contract 
(Available on complete systems). 
Options: 

512 KB RAM upgrade kit. 

8 MHz Intel 80287 coprocessor 
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A full-featured, yet economical 
one-piece computer for office, 
school, or home. This system is 
fast, easy to use, and ready to 
run with Dell Enhanced MS- 
DOS 3.3, Microsoftt DOS Man- 
ager. and Microsoft Works soft- 
ware-more than a $400 value, 
included at no extra charge. 
Complete MS-DOS compatibility 
means you can run thousands 
of programs for business, per- 
sonal finance, education, and 
entertainment. And the System 
100 can grow, with the high 
quality cations listed below. A 
price leader in 8088 technology, 
the System 100 boasts an inno- 
vative design that allows for more 
power, speed and convenience 
than most of its competitors. 

Standard Features: 

Intel 8088 microprocessor run- 
ning at 9.54 MHz selectable 
to 4.77. 

640 KB of RAM. 

3.5*720 KB diskette drive. 

Diskette drive controller inte- 
grated on system board. 
Integrated high-quality 84-kcy 
keyboard. 

1 serial and 1 parallel port 
Two full-sized expansion slots 
available when video adapter 
is installed. 

One half-sized expansion slot used 
for video adapter. 

Socket for 8 MHz 8087 
coprocessor. 

Internal speaker with earphone 
jack and volume control. 

Security Tie-Down bracket. 

DeU Enhanced MS-DOS 3.3 
Microsoft DOS Manager. 
Microsoft Works. 

Options: 

3.5" 720 KB diskette drive. 

8 MHz Intel 8087. 
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PRINTERS. We now offer a full line 
of PC-compatible dot matrix and laser 
printers. Our dot matrix printers range 
from inexpensive near-letter quality 
printers to the highest resolution printers 
available. Our laser printers include some 
of the fastest, most reliable printers ever 
made. All are 300 dots per inch, and all 
support serial and parallel interfaces. And 
all printers come with our 30-day money- 
back guarantee and a one year warranty. 


LASER PRINTERS 
Laser System 150 $5,995 
15 pages per minute, text and graphics 
1.5 MB standard memixy.exparxJaHe 
to 2.0 MB 

Dual 250'shcct input trays 
Laser System 80 $3,195 
8 pages per minute text and graphics 
1.5 MB standard memory, expandable 
to 2.0 MB 

Laser System 60 $2,195 
6 pages per minute, text and graphics 
1.5 MB standard memory, 
expandable to 2.0 MB 
DOT MATRIX PRINTERS 
Printer System 800 $699.95 
1 lighest resolution text and graphics 
from a 24'wire dot matrix printer 
Draft quality at 200 cps 


Com-spondence quality at 132 cps 
Letter quality at 66 cps 
Standard parallel and serial interfaces 
Wide carriage 

Printer System 600 $499.95 

9'wia’ dot matrix 

Draft quality at 240 cps 

Near-lctter quality at 60 cps 

Standard parallel interface 

12.6 KB Buffer (expandable to 28.6 KB) 

Wide carriage 

Printer System 300 $199.95 
9-wire dot matrix 
Draft quality at 144 cps 
Near-letter quality at 36 cps 
Four standard fcxits 
Paper parking 
4 KB Iwffer 

Standard Parallel interface 


PERIPHERALS. With our unique 
manufacturing capabilities, we can build 
a system to your exact specifications. We 
offer monitors, modems, graphics boards, 
tape backups, hard drives, diskette 
drives, expanded memory boards, a serial 
mouse, and more. Call for details. 

Operating System Software 
Dell Enhanced MS-DOS 3.3 with disk cache and other 
utilities $119.95. 

Dell MS OS/2 Standard Edition 1.0 $324.95 


SOFTWARE. Complete your system 
with software: accounting, communications, 
desktop publishing, graphics, home, spread- 
sheet, training, word processing, and inte- 
grated packages. Call for mote irtformatioa 


TO ORDER, CALL 

800 - 426-5150 

AD pricn arvl spedfkatkicu are subject to change without irutice. IVase inquire hx current rletalk. 
Dell catvKX be responsible for cnors in lypogr^rhy or photognphy. In Canada, leasing is km 
cunently avaibHe. and configintionsarKl pricing may vary. * AvadaHe on System 100 at extra charge. 
fSignifio legiRcred or uniegistcied trademarks ewned by entities other than Dell Computer 
Coqwranoa 01988 DEU- COMPUTER CORPORATION. MBI4 
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Bitstream 


Fontware 


H ontware for 
word processing. 
It won^t make you 
a great writer. 

But you’ll have 
a face like one. 


Bitstreom Fontwore now works with 
WordPerfect 5.0 ond Lotus Manuscript 
2.0. So no motter whot kind of writing 
you do, you con print it with the kind of 
typefaces people remember. 

They're the some revolutionory 
typefonts now changing the foce of MS- 
DOS desktop publishing. Which meons 
you'll be changing the faces on your 
letters, reports and proposals with the 
finest professionol typefaces anywhere. 
Dozens of foces thof —— 

look better ond read 
eosier. That convey 
your thoughts ond 
your image more 
cleorly. And that re- 
produce perfectly, in 

neorly any size, on i ^ 
virtuolly ony Hewlett Pbckord, compati- 
ble or PostScript PDL loser printer. 

See your deoler 
todoy. Or call us at 
1-800-522-3668 
(617-497-7512 in 
Massochusetts). Get 
the simple facts 
obout choosing and 

using Fontware to 

print everything you write. Because if 
you want them to remember your 
words, it helps to have a foce they con't 
forget. 
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PRODUCTIVITY BOOSTERS 


Specially designed LAN productivity programs range far and wide in 
their efforts to streamline group interactions. They tackle e-mail, create 
menus, schedule meetings, perform desktop accessory and 
administrative tasks, catalog files, circulate documents— even redline 
changes . Each is different from the next , and no one program does it all . 

• 


A side from bonus checks or threats 
of dismissal, few things can im- 
prove workgroup productivity better than a 
local area network. Now a new class of 
software programs can improve the effi- 
ciency of LANs in boosting workgroup 
productivity. 

LANs can make it easier for work- 
groups to schedule group events , exchange 
information, and work together to perform 
tasks. And they eliminate the "time tyran- 
ny” of communications. 

LANs triumph over such productivity- 
destroying time tyrants as telephone calls 
and meetings by allowing you to receive 
information when you're ready for it — not 
just when someone else is ready to send it 
to you. The weapons that L.ANs utilize are 
electronic mail, databases, and other kinds 


of shared information pools. 

But it takes a specially designed pro- 
gram to turn a network into a dynamic pro- 
ductivity booster. Workgroup application 
programs like the 17 we review here 
streamline group interactions and improve 
efficiency by using the network as a chan- 
nel for group processes. 

TWO APPROACHES These productiv- 
ity programs take two different routes to 
the same end. Some, like FutureSoft's 
Right Hand Man, focus on the individual 
user and offer desktop accessories for en- 
hancing productivity. Others, like The Co- 
ordinator from Action Technologies, 
structure the group process and the actions 
of the individuals within the group. 

In fact, sometimes the line between 


these workgroup productivity packages 
and the eight LAN utility programs re- 
viewed in this issue (see “Administrative 
Relief for LAN Managers") is a blurry 
one. The packages we review in this article 
are desigried mainly for LAN users, while 
those in the article on LAN utilities are 
mainly for the network administrator. But 
network administrators will also find some 
of the productivity-boosting programs 
helpful in managing LAN operations, es- 
pecially for tasks like helping users access 
network resources and files painlessly. 

DIFFERENT FUNCTIONS The pro- 
grams we evaluated cover a wide range of 
territory. Some of the packages are TSR 
(terminate-and-stay-resident) software. 
Many of them include electronic mail 
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■ LAN APPLICATION SOFTWARE 


among their features. PCC Systems' 
cc:Mail LAN Package and Consumers 
Software's The Network Courier are ex- 
clusively e-mail packages for LANs, but a 
number of others, including Spectre Soft- 
ware's Command Performance, also offer 
e-mail along with other functions. 

Several of these programs include at 
least some degree of automatic meeting 
scheduling. A number also offer desktop 

• 

The market offers plenty of 
programs good enough to run on 
any LAN, but none dazzling 
enough to make you buy a LAN . 

• 

accessories like calculators and phone 
books. Shoebox 3. from R-fR Associates, 
even finds available time slots for users to 
meet. 

Menu-creation and DOS interfaces are 
other functions of some of these work- 
group productivity programs. These pro- 
grams attempt to act as interfaces between 
users and the network capabilities. Delta 
Technology'sDirec(A/ef, for example, of- 
fers an easy (but slow) way to maneuver 
around a network. Bartel Software's Le 
Menu and Deere Soft's Magic Menu, true 
to their names, are also menuing systems. 
Workstation Wizard, from Leader Sys- 
tems, is a DOS-balch-file-based menu 
management program that can help up- 
grade users to a network environment. 

Handling management tasks is an addi- 
tional function that some of these pro- 
graras tackle. Higgins, from Conetic Sys- 
tems, includes administrative functions 
handled by memory-resident modules de- 
signed to operate together around a rela- 
tional database. KeyLogic's LANBatch al- 
lows anyone on the network to send work 
to a dedicated machine for processing, as 
well as to tell another work.station to do 
some type of process or group of process- 
es. On the other hand, LANscape, from 
Ncompass, is a LAN librarian, with tools 
for managing the program files on your 
LAN — starting with cataloging and taking 


you through backup and archiving. 

The heart of Connect Computer's Lan- 
scope is a database management system 
that helps manage resources, supplies net- 
work and user activity reports, handles 
software licen.se metering, and manages 
user/workstation menu systems. Bright- 
work Software's NET manager allows you 
to keep track of LAN equipment and soft- 
ware. 

Some of the more-advanced products 
do specialized jobs like circulating a text 
file for editing and comment. One ptr> 
gram. Jurisoft's CompareRite, is an "in- 
stant redliner," offering a way to indicate 
changes made to a document. Broderbund 
Software's ForComment can help you get 
comments on your documents from vari- 
ous reviewers on your LAN, without re- 
quiring you to so much as move a piece of 
paper or even a floppy disk. 

NO DIAMONDS YET While we saw 
some pretty good programs, we found 
nothing resembling a diamond — even one 
in the rough . None of the packages we test- 
ed revealed anything that could propel 
LANs to popularity the way the first 
spreadsheet programs popularized PCs. 
True, the market offers plenty of programs 
good enough to run on any LAN you buy, 
but none dazzling enough alone to make 
you buy a LAN. 

Still, the primary functions of a LAN 
are file exchange, equipment sharing, and 
simultaneous access of several people to 
the same data. These are good reasons for 
buying a LAN. and for buying programs 
that boost LAN users' productivity — even 
though at present more time and energy is 
needed to develop these programs into a 
vital commodity. — Frank J. Derfler, Jr. 

cc:Mail LAN Package 

While software products like Higgins and 
The Coordinator combine electronic mail 
capabilities with other functions, PCC 
Systems’ $595 cc:Mail LAN Package aims 
to be a complete e-mail service. It’s unusu- 
al in its ability to attach “snapshots” of ap- 
plication screens to files, allowing you to 
illustrate your text. cc:Mail is not memory 
resident, though, so you must load it each 
time you need to use it. (See “Making 
Connections: Two E-Mail Systems for 



■ cc:.\faU IAS Packafie 
PCCSyslcmNlnc, 
48()Calir<>mia Avc., 

Pal«» Alu», CA 94306 
(4I5)32M4.«) 
list Price: $595 
Requires: 32()K RAM. 
a I-AN operating system. IX )S .3. 1 or later. 
In Shrirt: This easy-uvuse c-mai! pn'gram 
offers u wide range ftf features, ineliuimg the 
unusual ability to attach snapshots of applica- 
tion screens to files, allow ing you to illustrate 
ytHjriext. But since il‘s not nK*n>ory resident, 
you must I<iad it each tinK* you nevd to use it. 
Not copy protected. 

ClKAt. 686 Or-IHEAUfcKStKViU: CARD 


LANs," PC Magazine. December 8, 

1 987, page 303, for more details about this 
program.) 

cc:Mail LAN Package has many pow- 
erful features, yet it’s still easy to use. The 
package ha.s a point-and-shoot menu sys- 
tem with a main menu and submenus for 
message reading, storage, and creation. 
The menu system is so clear that the PC 
Labs testers were able to use the system ef- 
fectively and efficiently in a short period of 
time — without even reading the manual. 

SHARING MAILBOXES Besides han- 
dling individual mailboxes, cc:Mail lets a 
defined group of people share a mailbox; 
and it also includes a public bulletin board 
service. cc:Mail u.sers can establish private 
mailing lists and then share the lists with 
others. 

If the local area network has dial-in and 
dial-out capabilities, cc:Mail allows you to 
exchange mail with other networks mn- 
ning the same software anywhere in the 
world. To perform such a transfer, the 
package knows enough to call automati- 
cally over the telephone lines and transfer 
the message. 

A full-screen text editor helps you cre- 
ate messages, and the program makes it 
easy to find the name of the mailbox you 
want to send the message to. Getting the 
right address can be a challenge with some 
other e-mail systems, but cc:MaU\ fea- 
tures, like its annotated lists of mailboxes. 


PC MAGAZINE ■ JUNE14. 1988 
1 % 



make finding the right address easy. 

Handling received messages is easy, 
too, because the program can sort them 
any way you want, using the sender/sub- 
ject/date information that comes on every 
message. Transferring binary files is as 
simple as selecting the Attach Copy of 
DOS File option from the menu. The pro- 
gram displays directories to help you find 
the files you want. 

TAKING SNAPSHOTS cf .Afar/ also al- 
lows you to capture graphic images with its 
Snapshot utility. You can then attach them 
to an outgoing message, just as you would 
binary files. When you receive a me.ssage 
with a graphic image attached, a menu op- 
tion lets you jump between the text and the 
graphics files so that you can compare the 
image with its text description. 

The package offers password security 
and, for additional security, stores the 
message files in an encoded binary format. 
It also includes several utilities for the mail 
system administrator that show user activi- 
ty, help organize files, and free up clut- 
tered file space on the disk drives. 

cc:Mail can cany the mail on any LAN 
effectively — with little or no user training 
and a low administrator work load. 

— Frank J. Derfler, Jr. 

Command Performance 

To borrow a popular phrase from word 
processing and desktop publishing, “what 
you see is what you get” is also a good 
way to describe Spectre Software’s Com- 
mand Performance f$695 per server). Re- 
leased originally as a standalone program 
called Maestro, this package gives you a 
customized menu system for each LAN 
workstation. It also offers a meeting- 
scheduling utility and electronic mail, as 
well as a number of single-user desktop ac- 
cessory functions and menus for DOS 
commands. 

A sign-on screen appears when you 
first turn on your terminal, and you need to 
supply a password to gain access to the 
main menu system. The /-2-i-style main 
menu gives you aceess either to the appli- 
cation programs, a personal accessories 
menu, or a sign-off command. 

The application menus are customized 
for each u.ser, simplifying network use and 


pTp 

i^FACT FILE 

Command Performance 
Spectre Software 
P.O.Box 4211 
Green-sbom. NC 274t>4 
(919)272-99X4 
List Price: $695 per 
server ( includes six user 
manuals and L-AN ad- 
ministrator's manual). 

Requires: 2.S6K RAM. tX)S 3. 1 or later 
In Short: This gtxxi menu system and DOS 
mterfacc is compatible w ith a wide variety of 
network operating systems and includes ex- 
celicnl fnmtwnd security: it also offers a set 
of oseful de.sktop accessories. Not copy prtv 
tected. 

Cinr.raSSONReADERSERVICECAflO ~ 


offering additional security. Main menu 
choices can also call submenus; in fact, the 
Personal command on the main menu calls 
a menu to access the nonnetworked desk- 
top accessories as well as the networked 
electronic mail system and meeting sched- 
uler. 

Days GO BY You can activate a calen- 
dar from most of the menus by pressing the 
F3 key. Since the calendar is unrelated to 
the other accessories, it’s merely for refer- 
ence. It usually displays the current month 
and highlights the current day, but you can 
scroll it to access other dates. 

When you choose the planner from the 
personal menu, a screen for the current day 
opens with an appointment schedule and a 
ten-item to-do list. You can change the ini- 
tial even-hour times on the schedule, so 
you can insert something every 1 0 minutes 
if you want. You enter the details of the ap- 
pointments and the to-do items directly 
and get schedules for other days by scroll- 
ing. A search feature lets you look for a 
key word or phrase. 

Command Performance features a 
handy multiple-posting submenu. You 
need to enter recurring appointments only 
once. Conflicting appointments produee a 
warning on the screen. 

You can easily print any screen to give 
a written record for use away from your 
desk. The program uses the personal plan- 
ner files to search for meeting dates, but 


they are not available for viewing by other 
network users. 

The personal telephone directory al- 
lows you to store up to 250 names, ad- 
dresses, and phone numbers, along with 
remarks. You can retrieve any number by 
entering criteria that match the entry char- 
acteristies. The program dials out using a 
Hayes-compatible modem. You can also 
print the phone directory, which users do 
not share on the network. 

The notepad leLs you type notes and 
even reports up to seven pages long. Com- 
mand Performance's editor is fairly so- 
phisticated, including automatic word 
wrap, box drawing (useful for graphs), and 
cut and paste. You can save the notes as 
files and recover them by using the file- 
name or searching for a specific text string. 
You can also import and export ASCII 
files. As with the phone directory, network 
users do not share note files. 

The calculator lets you perform simple, 
quick calculations, and the action items list 
keeps track of up to 1 5 critical tasks or pro- 
jects. Also, the electronic mail system al- 
lows you to receive and send messages up 
to 18 lines long to any individual or group 
on the LAN. 

MEETINGS SCHEDULER One of the 
more-interesting features of Command 
Performance is the meeting scheduler. 
The scheduler doesn’t display available 
time, as that of Higgins does, nor does it 
actually find time for meetings, as 
lONET s and other systems’ schedulers 
do. Instead, if you have a time you want to 
hold a meeting, you propose the time and 
attendees to the program. The scheduler 
checks the personal planners of each at- 
tendee and reports who has conflicts. Then 
you either propose another time or call in- 
dividuals to a.sk them to clear their sched- 
ules. If no conflicts exist, the scheduled 
meetings automatically appear on each u.s- 
er’s personal planner schedule, along with 
a reminder in their electronic mailbox. The 
drawback of this approach is that trying to 
get busy people together without being 
able to view their individual schedules can 
be difficult. 

The program lets you bypass common- 
ly used DOS syntax by selecting the direc- 
tory and files you want to work with and 
then choosing the DOS commands from 
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The new Diconix 300 Desktcp and 300w Wde-Carriage 
mistake them for Diconix 150s. Before you 
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^lain paper printers. So quiet, so small, so fest, you could 
lecide co a PC printer, reflect on these. 




A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONIX 

• Semi-automatic paper handling 

• 308 characters per second 

• IBM & Epson emulation 
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menus and submenus. A helpful directory 
tree appears on the screen when you select 
DOS functions. 

Installing Command Performance is 
relatively straightforward, with co-3pte- 
hensive screens and fields to help, but the 
network administrator must have a good 
knowledge of the networking software as 
well as DOS. Being able to create a gener- 
ic menu and copy it for each user, modify- 
ing it as necessary, is particularly useful. 
The administrator's manual has a helpful 
discussion of troubleshooting as well as a 
useful chapter on managing the server’s 
hard disk. 

Once installed. Command Perfor- 
mance is generally easy to use. The utili- 
ties are not memory resident, but that way 
they don’t monopolize scarce workstation 
RAM when they’re not in use. 

Command Performance is a sensible 
jumping-off point for using a workstation. 
It’s particularly good in helping new users 
find their way to selected programs while 
preserving security. The desktop accesso- 
ries, particularly the e-mail system and the 
meeting scheduler, are handy, even 


though no one feature particularly stands 
out compared with similar ones in compet- 
ing standalone programs. The DOS menus 
are a good way to give users some system 
capabilities without yielding complete sys- 
tem access. — Eric M. Cole 


CompareRite 

Jurisoft calls its document comparison 
program, CompareRite ($500 for up to 
five stations), an “instant redliner.” Red- 
lining, used commonly in law firms on 
contracts and briefs, is the process by 
which someone underlines in red the 
changes in a document from one version to 
another, to draw attention to their differ- 
ences. 

CompareRite adds the speed of a com- 
puter to make the process “instant.” It 
takes two drafts of a document and shows 
the differences between them, with certain 
limitations. Although the program was de- 
veloped mainly with legal documents in 
mind, you can use it in other areas such as 
editing, management presentations, tech- 
nical writing — anywhere that changes are 


made in lengthy official documents. 

The two text files that CompareRite 
compares must be either in the same word 
processing file format or be in ASCII for- 
mat. You designate one file as the “old” 


FACT FILE 



ComponRUet 
Version 2.0 
Juhscrftlnc. 

763 Massachusetts Ave. 
Cambridge, MA 02139 
(617)864-6151 
UslPrke:$S00forup 
K>five stations. 
Requires: 256K RAM. DOS 3.0 or later. 

In Short: This document con^Mrison pn>' 
gram works like an “instant iedUncr“ for 
hi^ghting diflerences betweoi two ver- 
sions a document. The two text files com- 
pared must be either in the same word pro- 
cessing file format or in ASCII format. Not 
copy protected if purchased directly from 
company. 
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version and another file as the “new" ver- 
sion. and the program compares the two. 
The output of the program is a third file, 
with the differences between the two input 
files shown in one of several ways that you 
select. 

You can put CmnpareRite to work on 
your files in either of two methods: the 
menu metlxxl or the direct methixl. In the 
menu methrxl. a series of menus guides 
you through the choices. You use menus to 
designate the files (complete with path- 
names) being compared. After the files are 
entered, you have a number of options as 
to how the additions and the deletions in 
the text appear in the output file. You need 
only select the default values to obtain a 
perfectly acceptable, even if somewhat 
staid, comparison. The default values 
show the changes as underlined and brack- 
eted. but they may also be bold, struck- 
through, italici/cd, or for that matter, al- 
most anything that strikes your fancy. The 
choice is up to you. 

The other methexi of initiating the pro 
gram, the direct methrxl, is faster but gives 
considerably less scope to your artistic in- 


clinations. You simply enter the drxrument 
filenames after the DOS command 
pmmpt, and the program goes straight to 
work using the default commands to mark 
the changes. If you initiate CompareRile 


The documentation writers 
are refreshingly candid in 
the 38-page manual, going to 
great lengths to point out 
what the customizing features 
of CompareRite cannot do. 


with the direct method, you can include the 
program in batch files. This capability is 
particularly useful in a workgroup in 
which u.sers develop documents interac- 
tively. 


PROBLEM FILES The documentation 
writers arc refreshingly candid in the 38- 
page manual, going to great lengths to 
point out what CompareRile cannot do. 
The customizing features of the program 
try to account for the differences in the files 
created by various word processors, but 
files that have had a lot of formatting 
changes may give you some erratic results. 
CompareRile will also encounter problems 
if a document has had entire paragraphs ei- 
ther added or deleted. 

CompareRile also comes with three ad- 
ditional pages of irestruction for installing it 
on a LAN. You can install the program by 
using a special program that either allows 
you to use individOal passwords to define 
separate files or uses a “next-available" 
method, by which all users access a single 
file and then wait their turn. The installa- 
tion procedure is as straightforward as any- 
thing can be on a LAN, considering the is- 
sues of shared files and user privileges. 

If you do a lot of docunxtnt comparing 
or interactive d(x:ument creation. Com- 
pareRile can be a useful group prcxluctivi- 
ty tool. — Eric M. Cole 
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Use Premium Fuel 


Take Vt gallon of gasoline formulated 
for high performance motorcars. 

Add a clod of dirt, a quart of kero 
sene, a tablespoon of sugar, and a 
dollop of axle grease. Sprinkle with 
rust particles and dog hairs. Stir. 

You’d be crazy to put lhal in your 
Ferrari, right? 

But what we've just concocted is 
the petroleum equivalent of a kilowatt 
of ordinary electricity. 

Emerson UPS’s Provide 
Clean Fuel For Computers. 

Since today’s computers are no less 
high performance machines than the 
most sophisticated automobiles, they 
need highly-refined fuel, too. 

An Emerson Uninterruptible Power 
System is [he electrical equivalent of 
petroleum refinery. Raw fuel in, good 
fuel out. 


Only 

Such a simple solution to all the 
harm spikes, .sags, and blackouts 
can do. 

Unrefined Electricity Does 
Crude Things To Computers. 

Unlike bandsaws, washing machines 
and tv’s, computers are hypersensitive 
to the slightest power variations. Deli- 
cate chips can only take so much 
pounding before they faint dead away. 
Data can be scrambled or vaporized 
in a few milliseconds. Programs can 
crash unceremoniously. 

Fact is, many problems blamed on 


hardware or software are. in reality, the 
fault of raw electricity. Industry .stati.s- 
tics show that hall tlie downtime, half 
the staggering costs of lost employee 
and machine ijroductixnty and half the 
maintenance costs are the direct 
result of bad electricity. 

A typical computer site experiences 
about 7 blackouts, over ,SOO sags and 
more than 2,000 spikes and surges per 
year. Plus there's almost continuous 
line noise at even the best locations. 

Power surges alone are credited by 
one insurance company with $35 mil- 
lion in pc losses just last year. 

But since computers use only a tiny 
fraction of the total power output, you 
can't blame power companies for 
“formulating " electricity to mn energy- 
intensive industrial machinery lighting 
and home appliances. 



And you can t tiold them account- 
able for kites, birds, acts of God and 
backwash from motors in your own 
building. 

Any way you look at it, making sure 
your computer gets premium fuel is 
up to you. Fortunately, its easy and 
affordable. 

"UPS” Performance and Throughput 

Most people think of Emerson UPS 
systems as just batteiy backup protec- 
tion against power outages. 

In reality, they're also the best power 
conditioners money can tiuy. They 
work continuously, uniquely providing 
an impenetrable barrier that isolates 
your computers from power problems. 

The result: You get the level of per- 
formance your computer was designed 
to deliver. The level you paid for. 


The High Performcmce 
UPS Mcmufacturer. 

Emerson makes a full line of power 
conditioning and distribution systems, 
even simple surge protectors. And 
more UPS systems than anybody. One 
is just right for your large or small, 
single- or multiple-computer system. 


All feature quiet operation, attractive 
design, UL-listed safety, operation 
that is one-switch simple, and proven 
reliability backed by the best .service 
in the business. 

So. let us help you rev up your 
productivity. Simply call l-80()-BACK- 
UPS for our free introductory brochure 
and the name of your local repre.sen- 
tative. Or write Emerson Computer 
Power, 3300 S. Standard St., Santa Ana, 
CA 92702. 

See us at Comdex, Booth #2820 

glsMIERSDN 

■■ Computer Power 

Computers Won’t Run Right 
On The Wrong Fuel. 

CIRCLE 157 ON READER SERVICE CARD 










You have ihc best ol both worlds with 
Sigma\'(iA/H. One display adapter that 
j»ives your P(^/XT/AT the pntwer to 
display any standard software written 
for the IBM PC or the PS/i. 

From the PC World — Everything the 
Best EGA Board Offers, And More 
Start with 100% hardware compatible 
EGA. CGA, MDA. and Hercules, 
Signia\’GA/H supports all the standards 
including digital monitors and !3i* 
column text mode. So yt)U can run all 
the PC st)ftware you own. imiue/iPifi 
Win</(nrs 


Wliere two worlds 
become one 


From the PS/2 W'orld — 

Everything That IBM’s 
VGA Offers, And More 
('ontinue with l(M)% hardware compati- 
bility for VGA, Better yet. run VG.^. EGA. 
CG.A. MDA. and Hercules all on the new 
analog monitor. Sigma\'GA/H gives you 
the power to run all the new PS/2 soft- 
ware. including G.V/J. 


For Your World — 

One Graphics Board Built on 
the Experience of 400,000 
Sigma I>esign.s introduced the first VGA 
board, and has .sold over -tOO.OOO \'GA 
and EGA adapters to date. Wi- know that 


informed customers will make the 
right decision. So get the facts .straight 
from the people who wrote the book. 
“VCj.A Issues and Answ’ers.” To get your 
free copy or to find out more abt>ui 
SigniaVGA/H. call us at (-ilS) 770-()l()(). 


SIGlVLmWXx 

wwwgAh 


Sigma IX'sign.s. Inc. 
46501 Landing Parkway 
Eremoni. CA 9-9S38 


SIGMA 


DESIGNS 
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The Coordinator 

What do Frito-Lay, Du Pont, Baltimore’s 
Sinai Hospital, and Novell have in com- 
mon? They all use The Coordinator, a 
group productivity software package from 
Action Technologies, sold for $2,495 for a 
LAN of up to 50 users. Marketed by No- 
vell as an addition to its network operating 
systems. The Coordinator is one of the 
few programs developed specifically for 
group use on a network. 

It would be too simplistic to call The 
Coordinator an electronic mail and per- 
sonal calendar system. The package is 
based on research done by Action Tech- 
nologies founder Fernando Flores on how 
computers can help an organization to ac- 
complish its goals. His premise is that the 
members of a workgroup get things done 
through their involvement in networks of 
“conversations.” 

Each network of interrelated conversa- 
tions may include requests and promises to 
fulfill commitments, specifying the condi- 
tions under which they’re to be fulfilled, or 
just exploring various possibilities. As 
the.se networks become more complex, the 
task of tracking who does what becomes 
more difficult and reduces efficiency. Bro- 
ken commitments are symptomatic of this 
problem, and implementing The Coordi- 
nator among a network of computers can 
help reduce them. 

The program strucnires and automati- 
cally tracks all conversations, along with 
the commitments, proposals, and requests 
they contain. Individual users have re- 
minder systems, managed by The Coordi- 
nator, to keep them on track with all their 
commitments, 

THREE MANAGERS To accomplish 
its goals. The Coordinator has three main 
functional areas accessible from the main 
screen by menu commands. The Conver- 
sation Manager, the heart of the program, 
guides the user through the many conver- 
sational protocols. It presents a choice be- 
tween two different types of conversa- 
tions: tho.se during which specific requests 
for action are made , to which the addressee 
responds with one or more commitments, 
and those during which more-general and 
more-speculative proposals are discussed. 
An example of the first type may be a situ- 


ation in which you request a report from 
someone by a certain time and the person 
agrees to deliver it when needed. 

Through menu commands, the Conver- 
sation Manager also asks for the name of 
the department where the conversation is 
originating, persons to whom it should be 
addressed, and the time constraints on the 
actions proposed. After you’ve written a 
message with the built-in word processor, 
you can speedily route it to its destination. 
The program will store the message for fu- 
ture reference by all concerned patties. 

With the Scheduling Manager, short- 
term calendars show appointments and 
commitments on a daily and weekly basis. 
You can enter these commitments manual- 
ly, or they may be automatically generated 
from conversations. In addition, you can 
generate long-term calendars for longer- 
range planning and commitments. 

Working closely with the Conversation 
Manager, the program's Connectivity 
Manager routes e-mail and sends it with a 
minimum of effort among the stations. 
Since you can call all this information from 
menu windows, sending a message, even a 
binary file, is fast and almost automatic. A 
mail-waiting signal on the screen tells you 



FILE 


The Coordinator, 
Version 1.5N 
Action 

Technologies Inc. 

2200 Powell St. 
Enicryvillc, CA 9460S 
(415)654-4444 
List Price: For a LAN of 
up to 50 users. S2.495:$l .995 to expand to 
51-100 users. Telecommunications Manag- 
er (Ui connect to remote networks and standa- 
loncs). S995. 

Requires: f>40K RAM. NovcIl's/tJvonce'f/ 
Ne/iVtjrr I Version 1 .02 »k later) or LAN op- 
erating system that fully supports DOS 3, 1 or 
later. 

In Short: This wcll-thought-ixit program is a 
virtual expert system for managing commu- 
nications and eliminating a lot of paper shuf- 
fling. It imptfses rigid demands for electron- 
ics as well as on criteria for the types of 
conversations it maitages, and it's easy to 
learn but tougher to master. Not cf^y pru- 
texted. 

CIRCUW ON nEADER SERVICE CARD 



whether you have any messages. 

The Coordinator also has optional fa- 
cilities to communicate across voice-grade 
phone lines either to other networks or to 
standalone stations. A network can have as 
many as 10,000 stations, substantially 
eliminating the need for regular phone 
calls, paper memos, letters, and many 
meetings. 

EASY TO INSTALL AND LEARN We 

installed the program on a Novell network 
running under the SFT NetWare 2.1 oper- 
ating system and using Action Technol- 
ogies’ recommended installation process. 
Keep in mind that The Coordinator is a 
teal memory hog, requiring 640K RAM. 
We resolved compatibility problems by 
manually altering some of the group access 
permissions and file designations. There’s 
a comprehensive installation manual, as 
well as a demo and tutorials, and the actual 
installation is a simple matter of copying 
the six program disks onto the server’s 
harddisk. 

The Coordinator is easy to learn but 
tougher to master. The context-sensitive 
help is generally useful although a bit 
wordy. Windows offer extensive menu 
choices. 

INCITING INSLRGENCE? Managers 
will welcome the program’s ability to easi- 
ly trace a project’s history. It automatically 
keeps track of all proposals, requests, 
commitments, and agreements and recalls 
them using various criteria such as project 
name or date. Individuals can keep track of 
their commitments, as well as those made 
to them by others, thus adding to the effi- 
ciency of the group. 

Not everyone will feel comfortable 
with the various kinds of conversations 
and the rigid electronics demands. Most of 
the organizations that we talked to, howev- 
er, were enthusia.stic about the program 
and reported only a few holdouts — users 
who refused to use the conversational cate- 
gories correctly. 

If you have visions of paperless offices 
dancing before your eyes and are interest- 
ed in getting LAN users to work together 
more efficiently, take a look at The Coor- 
dinator. You need group consensus to 
make it work, but increased group produc- 
tivity can be your reward. — Eric M. Cole 


PC MAGAZINE ■ JUNEI4. 1988 
205 



Optimum dHHces 


□ Vh" format availabla from us. Specify 
when ordering. 

O package includes both 5V4" and Vh" 
disks. 

B Vh" format available from manufacturer 
by request. Call us for details. 

CP— copy protected; NCP— not copy-protected. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 

□Keyworks3.0fmacros^ $59. 

□Advanced Keyworks 1.0 175. 

□Alpha/three 1.1 (dB3 file compatible) .... 219. 

American Small Business Computers 

□Design CAD 3.0 fWCPJ 159. 

□Design CAD 3D 1.1 rA/CP; 159. 

Application Techniques ... NCP 

&Pizazz2.0 45. 

AshtorvTate ... NCP 

adBASE III Plus 1.1 call 

SRapidfile 1.2 229. 

aMultiMate Advantage I1 1.0 299. 

□Master Graphics Pack (includes Sign Master. 

Chart Master. Diagram Master) 299. 

Best Programs ... NCP 
□Label Master 3. 1 (mailing label program) . . 29. 

Bible Research ... NCP 
□THE WORD 4.0 rspec//y/<JVorA//V9 .... 159. 
Bloc Development ... NCP 

□FormTool 2.01 59. 

Borland International ... NCP 

□Sidekick 1.5 57. 

□Turbo BASIC 1.1 67. 

□Turbo C 1.5 67. 

□Turbo Pascal 4.0 67. 

□Superkey 1.1 67. 

□Reflex 1.1 99. 

□Eureka 1.0 109. 

SSidekick Plus 129. 

aQuattro 1.0 w/SQ2!Plus 1.0 call 

aParadox 2.0 (easy-to-use database) call 

Broderbund ... CP 

□Print Shop 35. 

DPrirA Shop Companion (tods for Print Shop) 33. 
□ Memory Mate 2.0 (NCP) 45. 

Chipsoft ... NCP 

BlaWy Ho ^ .Oy (financial calculator) 32. 

Computer Associates ... NCP 

aSuperCalc4 1.1 299. 

Crosstalk Communications ... NCP 

□Crosstalk XVI 3.61 95. 

□Crosstalk MK.4 1.0 129. 

Dac Software ... NCP 

□Dac-Easy Payroll 2.0 45. 

□Dac-Easy Light 1.0 45. 

□Dac-Easy Accounting 2.0 59. 

□Dac-Easy Bonus Pak 2.0 109. 


PC Connection 
Software Special 

through June 30. 1988 

Intuit ... NCP 
□Quicken 2.0 

Looking for a fast and simple way to 
computerize your checkbook? Quicken fills 
the bill. A single-entry bookkeeping software 
package. Quicken is p>ertect for small 
business and personal use. 

• No double entry "debits” & "credits" to 
learn— looks just like your checkbook 

• Can produce Spending & Profit/Loss 
reports 

• Print checks on all printers including 
laser printers 

• FREE Tax Reform Analyzer ($29.95 
value), a set of Lotus 1 -2-3 templates to 
help calculate and plan your taxes under 
the new tax laws, with each Quicken you 


purchase through June 30 
For PC, XT. AT & PS/2 $35. 


Digital Research ... NCP 

□Gem Draw Plus 2.01 189. 

□Gem Desktop Publisher 1.1 259. 

Executive Systems ... NCP 

□XTREEProl.O 69. 

5th Ger>eration ... NCP 

□Fastback Plus 1.01 99. 

Funk Software ... NCP 

□Sideways 3.21 42. 

SlNoteworthy 1.0 49. 

® Inword 1.0 59. 

SWbrksheet Utlities 1 .0 59. 

Generic Software ... NCP 

□Generic CADD 3.0 59. 

aGeneric CADD Level 3 (Drafting Enhance- 
ments & Auto Dimensioning included in 

program) 109. 

□Dot Plot 35. 

□Basic Home Design 35. 

□Draftir>g Enhancements 35. 

Harvard Associates ... NCP 

PC LOGO 2.0 89. 

Hayes ... NCP 

□Smartcom II 3.0 89. 

Hllgraeve Software ... NCP 

□HyperACCESS 3.2 89. 

Inidividual Software ... NCP 

®DirectoryAssistar>ce1.0 33. 

□Professor DOS (with Smartguide) 33. 

□Typing Ir^tructor II 26. 

Intuit ... NCP 

□Quicken 2.0 specif 

Javelin Software ... NCP 

□Javelin Plus 2.01 159. 

Lifetree ... NCP 

aTotalVfordl.O 259. 


MacroPac International ... NCP 

101 Macros for: 

1 -2-3 dBASE ill Plus WordPerfect 
Excel each $42. 

MECA ... CP 

□Managing Your Money 4.0 129. 

Microlytics ... NCP 

□Gofer1.0(fexfrefr«va/sysfem^ 45. 

□Wordfinder4.0('e/ecfror)/cr/)e^i/rusj 35. 

MicroPro ... NCP 

□WordStar Professional Release 4.0 259. 

□WordStar 2000 Plus Rel. 3 ^Persona/ Ed.; 259. 

Microrim ... NCP 

aRiBASE for DOS (version 2.1) 449. 

RiBASE for OS/2 C3»/fe''d®/(Son/y; 599. 

Microsoft ... NCP 

□Learning DOS (for any vers/on; 35. 

□Windows 2.03 69. 

SWorksl.0 119. 

®Windows386 129. 

Bookshelf 1 .0 (CD-ROM) 199. 

Bookshelf 1.0 w/Amdek Laser Drive .... 799. 

SWord4.0 229. 

SExcel 2.0 (requ/res8028fi«0386 CPU; . . 319. 
LANGUAGES 

□Quick BASIC 4.0 69. 

□QuickC 1.0 69. 

BMacro Assembler 5.0 99. 

BC Compiler 5.1 299. 

Migent ... NCP 

SAbility Plus 1.0 149. 

Monogram ... NCP 

□Dollars & Sense 3.1 105. 

Nantucket Software ... NCP 

SClipper (Summer '87, dB3 Plus compiler) 399. 

New Ertglarid Software ... NCP 

®Graph-in-the-Box Release 2 75. 

Nolo Press ... NCP 

BWillMakerl.O 35. 

North Edge Software ... NCP 

□Timeslipslll3.2 115. 

PapertMck Software ... NCP 

□VP-Planner Plus 2.0 95. 

□VP-lnfo1.4 65. 

□VP*Expert 1.2 (expert system) 65. 

Paul Mace ... NCP 

□Nvelopel.OI 29. 

□H/Test-H/Format2.0(hard-d®/ctoote; 49. 

□Mace Utilities 4,1 (DOS ut/W/e$; 59. 

Personics ... NCP 

BSmartNotes2.0 49. 

BSeeMOREl.O 49. 

BOBASEI.I 119. 

Peter Norton ... NCP 

SNorton Utilities 4.0 55. 

® Norton Guides (C, Assembler. Basic) . each 55. 
SAdvanced Utilities 1 .0 85. 

Quarterdeck ... NCP 

□DESQView2.01 (operating environment) . . 79. 
□Expanded Memory Manager 4.1 39. 

Revolution Softvnre ... NCP 

®Cruise Control 3.02 39. 


For IBM Personal Computers exclusively. 
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Simon & Schuster ... NCP 

□Typing Tutor IV 33. 

Softtogic Solutions ... NCP 
□Softvnare Carousel 2.02 feverytf?/ng resident) 49. 

□Disk Optimizer 3.0 45, 

Software Publishing ... NCP 

mPFSiFirst Publisher 1.0 59. 

®PFS:First Choice 2.0 89. 

®PFS:Profession^ Write 2.0 119. 

raPFS:Prolessional File 1.01 149. 

®Harvard Graphics 2.1 299. 

Springboard ... NCP 

Newsroom»Pro 45. 

Surpass Software Systems ... NCP 

®Surpass1.0 297, 

Symantec/lbrrter Hall ... NCP 

BNote-lt Plus 2.0 49. 

BSQZ!Plus1.01 59. 

B4Word2.0 59. 

B4Views1.0 59. 

SO & A Write 1.01 119. 

sGrandview 1.0 175. 

□Q & A 3.0 (database, word processor) . . . 209. 

□Breakthrough Timeline 2.0 289. 

TOPS ... NCP 

Flashcard (AppleTalk network card) 169, 

NetPrint 1 .08 (share printers) 119. 

TOPS 2.0 119. 

IVavellng Softarare ... NCP 

®LAP-LINK Plus 1.0 85. 

SDesklink 105. 

Thje BASIC, Inc. ... NCP 
□True BASIC 2.01 (now indudes Runtime ) . . 57. 

Vertcomp ... NCP 

®SoftBytes2.0 35. 

WordPerfect Corp. ... NCP 

aWordPerfect Library 1.1 59. 

□WbrdPerfect 5.0 call 

sDataPerfect 2.0 299. 

WordTech Systems ... NCP 

□dBXL1.2 119. 

Xerox ... NCP 

Ventura Publisher 1.1 549. 

EDUCATIONAL 

Barron's ... CP 

Computer SAT 35. 

Stone & Assoc. ... NCP (reqs. graph, brd.) 
My Letters.Numbers. Words ^ages 2 to 6j. . 27. 

Kids Stuff fages 2 to 6) 27. 

This BASIC, Inc. ... NCP 

BTrigonometry 32. 

BAlgebra 32. 


PC Connection 
Hardware Special 

through June 30. 1968 

Intel ... 5 years 
Inboard 386/PC 

Looking for a way to upgrade your PC to 
effectively use programs like Windows and 
DESQview without giving up your current 
investment in hardware? Intel, the people 
who invented the 80386 processor, have 
got just the product to add years of life to 
your current system— the Inboard 386/PC. 

• Includes 16 MHz 80386 processor, 
socket for an 80387 co-processor, and 1 
Meg RAM 

• Fully automated installation with no DIP 
switches or jumpers to set 

• Upgrades to 3 Meg with optional 
daughterboard 

• Includes disk cache, screen boost, and 
386 maximizing utilities 

For IBM PC. XT. Compaq Portable. Portable 


Plus & Tandy 1200HD $713. 


□Chuck Yeager's Flight Simulator 32. 

Grand Slam Bridge 45. 

Infocom ... NCP 

Hitchhiker's Guide 12. 

Leather Goddesses of Phobos 25. 

Zork Trilogy 33. 

Microprose ... CP 

F-15 Strike Eagle /requ/resCGAJ 22. 

Gun^\p (requires C(3A or EGA) 32. 

Microsoft ... CP 

□Flight Simulator 2.13 (reqs. graphics brd.) . 35. 
Mlndscape ... CP (reqs. graphics brd.) 

□Balarx» of Power 30. 

Parlor Software ... CP 
OBridgeP^Of (best Bridge simulation) .... 49. 
Sierra On-Line ... CP 

® Leisure Suit Larry (requires CGA or EGA) . . 25. 

®Space Quest /requires CGA or EGAj 33. 

® King's Quest III /requires CGA or EGA). ... 33. 

Sphere, Inc. ... NCP 

STetris /addicf/ng mind teased 24. 

® Falcon /F-f6s/mu/ation, reqs. graphics brd.) 32. 

Sublogic ... NCP 

nJet2.1 /requ/resEGAorCGA^ 33. 

XOR ... NCP 

□NFL Challenge 69. 


RECREATIONAL 

Accolade ... CP (reqs. graphics brd.) 

HTestdrive /driving simuiafionj 24. 

BMean 18/greaf goi/garTie. CGA otEGA; . . 29. 
Electronic Arts ... CP /reqs. graphics brd.; 
Chessmaster 2000 32. 


1 - 800 / 243-8088 



PC Connection 

6 Mill Street 
Marlow. NH 03456 
603/446-3383 


490M 


HARDWARE 

Manufacturer 's standard limited warranty period 
for items shown is listed after each company 
name. Some products in their line may have 
different warranty periods. 

AST Raaaarch ... 2 years 


I/O Mini 2 C/S/P $89. 

SixPakRus64kC/Sff> 

(now upgrades to 576iq call 


SlxPaW^remium 256k C/S/P 

(upgrades to 1 or 2 Meg w/Piggybadi) . call 

Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . caH 


Advantage 2 512k (for PS/2) caH 

RAMoaoe! 286 512k /upgrades fo 2 Meg) call 
Hot Shot 286 /TO MHz) 399. 

Amdak ... 1 year 

410A (amber morxxhrome monitor) 159. 

LaserDrive-1 /CD-ROM Orh«. wrty) 629. 
Compucable ... 2 years 

2- Position switch box 29. 

3- Position switch box 39. 

Cueata ... 1 year 

Datasaver 400 Watt /standby pOMerun^; 459. 

Curtia ... lifetime 

ATinF^RDRIF^ 

Disk Holder DB-1/hofcte 50 S’/*" cfeks; 8. 

Printer Stand PS-1 18. 

Urxversal System Stand SS-3 25. 

DS-1 Switch Box /controls 2 prinfers; 33. 

CABLES 

Smartmodem-to-PC Cable /9 feed 17. 

Printer-to-IBM cable (9 feed 17. 

SURGE SUPPRESSORS 

Safestrip SP-3 /6 outfets, 1 year wrty.) 21 . 

DiamoTKfSP-l /Bouttefs) 32. 

Ruby /6 ouffefs, EMI/RFI filtered, 6 ft cord ) ... 59, 
Ruby-Plus fW/TAX&rrxxfemprotecfibn;. ... 69, 

DCA ... 1 year 

Irma 2 /3270emufefibn board) 729. 

Epson ... 1 year 

FX-86e printer /80 column. 240 cps) call 

FX-266e (136 column. 240 cps) call 

LQ-500/90cofemn. TfiOcps) call 

LQ-650 printer /80coAm7, 264 cps) caH 

LO-1050 printer /736cofemn, 264 cps) .... call 

LQ-2500 printer/736 column. 324 cps) call 

LX-600 printer/^ column, 760 cps) call 

f^terto-IBM cabled feet) 15. 

Evarax ... 1 year 

1200 Baud Internal Modem 99. 

2400 Baud Interr^ Modem 199. 

Generation ... 6 months 

Logical Connection 256k 349. 

Logical Connection 512k 409. 

Hayea ... 2 years 

Smartmodem 1200 299. 

Smartmodem 1200B (with Smartcom II) . . . 299, 

Smartmodem 1200B/rx3so/rvvere) 265. 

Smartmodem 2400 449. 
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•DEFECTIVE SOFTVWVRE REPUCED IMMEDIATELY DEFECTIVE HAWWWtflE REPLACED OR REPAIRED AT OUR DISCRETION 


Call 800-243-8088. 


Smartnxxjem 2400B (wtth Sma/tcofn II) . $449 


H«icuIm ... 2yMrs 

CotofCardpjA; 159. 

Graphics C^d Rus 189 

Network Card Rus (wiff) TOPS DOS) 349 

Intel ... 5 years 

Inboard 386/PC w/1 Meg special 

Inboard 366/ AT (req installation ht) 949 

Inboard I nstalUUion Kit ('^seoiyoompuieO 139 
Aboveboard 286 512k 319. 

Aboveboard PS/286 512k S/P 349 

AboveBoard 2 Ok (for MicroChannel 279. 

B0Q7 (for IBM PC& XT) 114, 

BOa7‘2 (for PS/2 Models 25 & 30) 159 

80287 (for AT &X7286; 195 

60287-8 (for 6 MHz 80286 mac/nnes; 249 

902S7■^0 (for PS/2 Models 50 & 60) 319 

80367 (for16 MHz PS/2 Model aO) 499 

80387-20 (for 20 MH?PS^Modb/80J 749 

KanaingtM RMciowars ... 1 year 
Masterpiece 94 

Masterpiece Rus. 109. 

kaytionlc ... 3yaars 

101 HB/boaTii(enhanoedlayout) 99 

Kraft ... 1 year 

Three-button Joystick 33 

Kye Intern a tional ... 1 year 

Genius Mouse Model GM-6 Rus 59 

MicioeofI ... lifetime 
SPEOFY BUS OR SERIAL VERSION 

Mouse with Paintbrush 109. 

Mouse with Easy CAD 125. 

Mouse with Windows arxJ Paintbrush 145. 

MHgent ... 1 year 

PocMeiMockrn (1200 baud. rKtsoftmre) 119. 

MSC Techr>ol<^tes ... Hfetlme 

SPEapy BUS OR serial, version 

PC Mouse w/PC Paint ♦ 89. 

PC Mouse w/Autosketch 105. 

NEC ... 2 years 

Multisync II (800 X 560 max resofolionj call 

NSIL^ic ... 3 years 

Epic 480 ('exlencted EGA) 129 

Smart EGA Rus Csupports 800x600 res.) 169 

Orchid Techr>ok>gles ... 2 years 
Tiny Turbo 286 289 

Desigr>er VGA 299. 

PC Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 

Turbo Cool 150 M25®-40« cooled 129. 

Turbo Cool 200 ('ruo30°-45'’cooter; 169 

Silerx^ 200 (69% rK)Ge reduction) 149. 

Practical Peripherals ... 5 years 
Microbuffer Mini (parallel prmt buffer w/32k) 75. 

Microbuffer Inline (joar pnnt buffer w/32k) 129. 

1200 Baud Internal Modem I'w/ProCornm) . . 69. 

1200 Baud E)(terr^al Modem 109. 

2400 Baud Interr^al Modem (w/ProComm) 159. 

2400 Baud External Modem 169 

Princeton Graphics ... 1 year 
MAX-12E(ambermonochror7)emonitof) 139. 

Ullrasync (supports CGA. EGA. VGA ) . 549 


Ouadram ... 2 years 

ProSyrv: (With mouse) $259 

Mcrdazer II Print B<#er 64k 249. 

Quad386XT 749. 

Toshiba ... 1 year 

P321 SL printer (80 co/.. 216 ops. w/tractor) 529. 
P351SX printer ^736 cofomn. 216 cps) . 999 
T 1000 Laptop (80C88. 6.4 tos . 5 hr. battery) call 
T1200 Laptop (90086. 10 MHz. 20 Meg) call 
T3100/20 Laptop (80286. 8 MHz. 20 Meg) call 
T3200 Laptop (80286, 12 MHz. 40 Meg) call 

768k Ram Card for T1000 299. 

Video 7 ... 2 years 

VEGA Deluxe (supports 640x480) 209. 

VEGA VGA (supports M VGA specs) 287. 


DRIVES 

IOMEGA ... lyear 

Berrxxilli II Single 20 Meg Internal (5’/4") . . 949. 
Berrxxjlli II Dual 20 Meg Exterr^al (S’A*). . 1679. 


20 Meg cartndge (S'A") 59. 

BerrKXjili Box 40 Meg 1679. 

20 Meg cartndge (8") 82. 

PC3B Card (bootable card for PC. XT. or AT) 169 
PC4 Card (for PS/2 Model 50/60/80) 299 

Mountain Computer ... lyear 


40 Meg Internal Tape Dnve (XT AT or PS2) 379. 
40 Meg External Tape Dri\« (XT, AT or PS/2) 479. 
40 Meg External Tape Drive w/Power 


Supply (XT, AT or PS/2) 569. 

Plus Development ... lyear 

Hardcard20Meg(49ms) 569. 

Hardcard 40 Meg (39 ms) 725. 

Seagate ... 1 year 


FREE PCT^ Hard DrNe InstaBabon %pe with the 
purchase of 20 Meg Seagate dn^ky the IBM PC 


(not for AT). Specify Beta or VHS. 

20 Meo Internal Hard Drive /wAxyitroiler 

andcables. 65ms) 299 

40 Meo Internal Hard Drive for AT (40 ms) 439 
40 Meo Internal Hard Drive for XT 

(wAxyitroBerarxl cables. 40 ms) 499 

TEAC ... 1 year 

PC. XT 360k Drive (5V-i"ha/f-/>ergh/) 99 

720k Dnve (3’/?" h^-height. specify XT or AT) 99 

TosNba ... 1 year 

AT 360k Dnve (S'/^'hair-hefght) 99 

MEMORY 

256kUpgradeSel(f50ns.sero/9) call 

256kUpgradeSet(720ns.seto/9) call 


1 - 800 / 243-8088 

PC Conr>ectk>n 

6 Mill Street 490M 

Marlow. NH 03456 
603/4463383 


DISKS 

All disks have a lifetime warranty. 

5V«" DSmO Disks for PC & XT (360k) 


FofMD20 (10 dsks per box) $12. 

Sony (70 desks per box) 12. 

Mai^l MD2-0(70cteksperbox) 13. 

Verbatim Datalife (70 desks per tw) 13. 

51 / 4 * DS/High Density Disks for AT (7.2 Meg) 

EufMD2HD (10 disks per box) 22 

So^ (70 dsks per box) 23. 

Maxell MD2-DD (70 dsks per box) 23. 

Verbatim Datalife (70 dsks per box) 22. 

Z'h" DS/DD Diskettes (720k) 

Sony (70 disks per box) 18. 

Fuji (70 dsks per box) 19. 

Maxell (70 dsks per box) 20 

31 / 2 " DS/Hlgh-Density Diskettes (7.44 Meg) 

Euf (10 disks per box) 55. 

Mai^l (70 draper box) .59. 

MISCELLANEOUS 

CompuSeive 

CompuServe Information Service 24, 

Grolier'sOnUne Encyclopedia 32. 

Cables ... lifetime 

Smartmodem-to-ATcable(9feef) 15. 

Parallel Printer cable (75 feel) 19. 

PC Connection Computer Toolkit 22. 


OUR POLICY 

e We accept VISA and MASTERCARD 
e No surcharge added lor credrt card orders 
e Vbur card 6 rxX charged unM Me ship. 

• N we must ship a partial order, we never charge freight 
on the shipm^s) that complele the order (in the U.S.). 

e Nosalestax. 

e Al U.S shipmerxs nsured; no addbonal charge 
e APCVFPO orders shpped 1s) Class Mail, charged by 
wei^ 

e Alow 1 week lor personal and company checks to dear 
e UPS Next-Day-Ax available 

e COO max. $1000 Cash, cashier's check, or rrxxtey order 

• 120 day krniied warraity on al products * 

• IbordercalusanytxrieMondaythnjFndayOOOto 
9:00. or Saturday 9 X to 5 30 Mxj can cal our busness 
offices at 603/4463383 Monday through Fnday 9.X to 
5:X 

SHIPPING 

Note: Accounts on net terms pay actual shipping 

Contiiwntal US: 

• For morviors. porters. Berrxxjk Boxes, and computers, 
pay actual charges Cal lor UPS 2nd-Oay & Next-Day-Air 

• For al other terns, add $3 per order to co^ UPS 
Shippir^g For such Asms, we automalcaty use UPS 
2rx1- Day-Ax at no extra charge I you are more than 2 
days from us by UPS ground 

HaiMil: 

• For montor5.pnrt8rs.6emoul Boxes, atxl computers, 
actual UPS Blue charge wi be added For al other 
Items, add S3 per order 

Aletia and oulalde Continental US: 

• C^ 603/4463383 tor mformaDon 
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PC Pride. 


It’s not Greek to us. By Jove. 

he town of Marlow, NH (pop. 553) is steeped in 
myth and tradition. Even as we speak, our 
Herculean mascots are celebrating the Summer 
Olympiad by running and jumping their frivolous little 
hearts out. Meanwhile, we ordinary mortals continue to 
set new world records for sales and support of award- 
winning programs and peripherals. 

Hit us with your best shot. 

(Or, the myths of mail order). 

Back in the days of yore, not-so-perspicacious PC pundits 
proclaimed that no mail order house 
could have enough pride to satisfy 
serious customers. Tliey said the 
big bears of retail would crush our 
humble enterprise and we'd return 
to the sidelines with our flag in 
tatters. Since then we've vaulted, 
sprinted, jumped, dived, bumped, 
spiked, and generally hurdled our- 
selves headlong into the hearts and 
minds of PC users all over the world. 


We've known the thrill of victory when your ports 
are pumping and performance is perfect. But, we also 
know the agony of defeat when your jumpers aren't 
jumping and your disks fall short. That's why our in- 
trepid team of sales consultants is always in training to 
reach new heights of after-sale support. 

Gopher! The gold, please. 

When you go to trade shows you need something to 
trade and something to show, right? Well, how ateut 
the PC Connection toccoon Pride Pin? You probably 
won't want to trade this soon-to- 
be-if-not-already-valuable me- 
mento of microcomputer mastery. 
But you will want to show it off. 

Get one of your very own with an 
order of $500 or more between 
nowand May 3Ist. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit please call ahead. 




DUpliy your PC Pride with a qiedal pin feahiring our 
owiicfa^doboiuicapdbouad46r-glory>aco«i 
Oder not awQable lo net accouDta. Chie per citBloiMr. 


For IBM Personal Computers exclusively. 



'. COPYRIGHT PC CONNECTION. WC.. 1«8 PC CONNECTION ANO THE RACCOON CHARACTERfB) ARE REGISTERED TRADEMARKS OF PC CONNECTION. MC.. MARLOW. NH 




■ LAN APPLICATION SOFTWARE 


well but is very slow. Starting the program 
on an IBM PC-XT with a 20MB hard disk 
drive took 22 seconds. In addition, these 
22 seconds were Tilled with an alarming 
amount of hard disk activity. On a net- 
work, all this activity adds to the network 
overhead. Switching between applications 
takes considerably less lime, but the 
menus make changing applications tire- 
some. 

PLUS FOR NETWORK MANAGERS 

Network managers may like Direct Net be- 
cause it includes tools that compile and 
print (or display) reports of user activity. 
The program can sort these reports by user 
names, project numbers, application pro- 
grams, specific workstations, and, of 
course, by date and lime. Detailed reports 
contain particulars on all the sort fields, 
and the network’s general usage and week- 
ly totals appear on summary reports. 

Direct Net maintains network statistics 
by requiring users to log in before it pre- 
sents the main menu. As soon as a user 
logs in. Direct Net starts keeping records 
of the user’s activity, continuing until the 
user logs out. 

Unfortunately, Direct Net's version of 
Big Brother isn’t very sophisticated. 
While it prompts users to enter a user name 
and/or project number, it accepts anything 
(except blanks) in these Tields. Most sys- 
tems compare user names and project 
numbers with a predefined list; Direct Net 
has no such feature. Also, for Direct Net io 
keep accurate records, all the network us- 
ers must cooperate. This means that when 
you’re finished with an application, you 
must quit that application. Furthermore, if 
you’re not going to use the network for a 
while, you must log out of Direct Net. 

Once you’re ready to look at the net- 
work reports. Direct Net gives you a 
choice of sending them to the screen or to a 
printer. And through the report generator, 
you can specify commands to execute be- 
fore and after printing. These commands 
allow you to set up the printer for com- 
pressed type, for example, and reset it af- 
terwards. 

You can delete all the data from the net- 
work usage log at will. You can also delete 
selectively — by project number, user 
name, application program, or date. 

Installing Direct Net requires strict at- 


Direct Net 

Direct Net, priced at $245 from Delta 
Technology International, boasts a num- 
ber of features for both network users and 
managers — and what it does, it does well. 
If all you want is to get to network applica- 
tions without a fuss, it may be the ticket. 
But if DOS shells have spoiled you and 
you want macros, aliases, or DOS com- 
mand access from within applications, the 
program will disappoint you. 

A network shell. Direct Net provides a 
more or less painless interface between 
user and network. Licensed for use on a 
single file server, the program is usually 
installed in a public directory on a network 
drive. You can also install it on a stand- 
alone PC, but the files must be put on a 
hard disk drive, since, when installed, they 
won’t fit on a floppy disk drive. 

For network users. Direct Net is a 
menu-driven system; you step through the 
menus to select an application. Where a 
program resides is irrelevant — it may be a 
multiuser database system residing on a 
network server or a word processing pack- 
age on your own workstation. Direct Net 
makes running either program almost ef- 
fortless. 

Direct Net begins by optionally 
prompting each user for a user name and 
project number, both of which it needs to 
compile usage statistics for the network. 
Then Direct Net presents its menus. 

The menu stmcture has two levels. The 
main menu, the highest level, shows 20 
user-definable items displayed on two 
pages listing 10 items each. To switch be- 
tween the pages, you use the PgUp and 
PgDn keys. Main menu items list general 
categories of programs, such as word pro- 
cessing or communications. A user or net- 
work manager defines each category, 
which appears next to a letter on the 
screen. To select an option, you press its 
corresponding letter. (After reviewing sev- 
eral of these programs, we appreciated the 
ability to select options with a single key- 
stroke rather than having to move a high- 
lighted bar around a couple pages of 
menus.) 

Choosing a main menu category brings 
a submenu onto the screen. Submenus 
work similarly to the main menu, with let- 
ters defining up to 20 applications within 
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UirtctNet 
Delta Technology 
International Inc. 

P.O. BoxllW 
Eau Claire, Wl 54702 
(715)832-7575 
List Price: $245 
Requires: 256K RAM 
(384K required lo pnni usage reports); DOS 
2.0 or later. 

In Short: This program ofTers an easy but 
slow way to get around your network with 
menus. Although it monitors user activity, it 
lacks other features, such as macros. Noi 
copy pitTlecled. 

ClfiCCE6820f^READfcR SERVICE CARD 


one main-menu category. Anyone with 
menu maintenance privileges can alter the 
wording or the sequence of main menu and 
submenu displays, or assign passwords to 
menu selections. Passwords restrict access 
from the main menu into a submenu, or 
from a submenu into an application. 

Submenu entries require the application 
program name (for example, Lotus 1-2-3), 
the drive and the directory where the pro- 
gram resides, and the command (such as 
1 23) that you would type at a DOS prompt 
to start the program. The only exception is 
a batch file: to execute a batch file through 
a Direct Net menu entry, you must precede 
the name of the batch file with the word 
“Batch”. 

You can customize menu entries by us- 
ing the symbols for question mark (?), 
comma (,), and ampersand (&). The ques- 
tion mark tells Direct Net to prompt for a 
password specified during menu creation 
or maintenance. A comma in a menu entry 
causes Direct Net to prompt for a floppy 
disk. And an ampersand cues Direct Net to 
prompt for additional parameters . You can 
combine all three special menu symbols on 
one line if they are in this order: amper- 
sand, question mark, comma. A Custom 
Application, Direct Net's equivalent of a 
E)OS batch file, can use the same symbols. 

A user can log out by pressing the F5 
key. At that point. Direct Net executes a 
batch file named LOGOFF.BAT, which 
you can configure to suit your own needs. 

Direct Net's menuing system works 
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Switch on a serious 
surge suppressor. 




Meets IEEE 587- 1 980 Category A 

/ 

Meets IEEE 587-1980 Category B 

/ 

UL Listed 

/ 


With test after test proving that 70-90% of all PC malfunctions 
can be traced to power problems, a surge suppressor is the first 
accessory you should buy for your PC. But don't put your trust in just 
any surge suppressor. Get one that gives your whole ^stem 
superior protection. One 
that’s en^neered to the 
highest specifications. 

Get a Kensington Master 
Piece® or Master Piece Plus. 

They're the most popular ntrlghtsmgcsuppirssorpassaane,cuso. 

PC surge suppressors. And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best possible protection. 

That’s why Master Piece and Master Piece Plus are equipped 
with our unique two-stage surge suppression circuit, containing a 
high-speed silicon semiconductor for the quick reaction necessary 
and heavy-duty metal oxide varistors for the brute force required to 
keep even the largest surges from penetrating into your system. 

That's why the plus in Master Piece Plus is additional modem 
surge suppression circuitry to protect your modem from surges, 
spikes and noise on the telephone line. 

And that’s why the circuitiy in both models can handle anything 
an electrical storm or your local power company can offer - up to 
6,000 volts with a 3,000 amp follow-on current. fThat’s the kind of 
superior performance that passes not only UL* testing, but Cate- 
gories A and B of the strict lEEEt specification 587-1980 as well.) 

Now, this may look to you like we’re taking more than the 
necessary precautions. And actually, we are. But after all, isn't that 
what you expect from a serious surge suppressor? 

Master Piece ($149.95) 
and Master Piece Plus 

($159 95). For more info, — 

or a dealer near you, 
call (800) 535-4242. 

In NY (212) 475-5200. 


V 
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tention to access rights. The program as- 
sumes if a program or a file is in a submenu 
definition, the user has full read/write/cre- 
ate access to it. This may or may not be the 
case, especially in database applications. 
When sorting a network usage report. Di- 
rect Net creates temporary files and as- 
sumes users of this feature have read/ 
write/create privileges in the subdirectory 
where they are created. 

Overall, Direct Net is a convenient 
though slow way to access your network. 
For people who just want to get on with 
their work and don't care to leant how the 
network operates, it can be a real boon. 
And it's ea.sy to get up and mnning if you 
properly arrange the access rights. 
— Frank J. Derfler, Jr., and Tom Wis- 
niewski 

ForComment 

Although Broderbund Software is known 
mainly for its entertainment and home edu- 
cation programs like Where in the World Is 
Carmen Sandiego? and The Print Shop, its 
ForComment document review program 
($995 for up to 16 authors) is a serious at- 
tempt to reach out to the LAN-oriented 
corporate world. ForComment can help 
you gel comments on your documents 
from various reviewers on your LAN with- 
out requiring you to move so much as a 
piece of paper or even a floppy disk. 

If you've been frustrated by responses 
from people you've asked to review docu- 
menfs — "1 must have put it somewhere" 
or "Gee, I sent it back to you . . . .It must 
have gotten lost" — with ForComment in- 
stalled on your LAN you'll know immedi- 
ately where your document is, what com- 
ments your reviewers have, and who made 
the comments. Plus ForComment allows 
the reviewers to comment on your docu- 
ments without messing them up. 

We've reviewed ForComment before 
(“Editing by Committee," PC Magazine, 
March 31 . 1987 ), mainly as a standalone 
program. But its powers really come to- 
gether on a LAN, where individuals can 
quickly access files and offer corrunents 
without the overhead of disk .swapping. 

HOW IT WORKS The person initiating 
the review process is the only one who can 
alter the original. That person, called “the 
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ForComment. 

Version 1.14 
Rnidcrt^unJ 
Software Inc. 

1 7 Paul t)r 

San Rafael. CA <M9().V 
2101 

(4I.‘5)492-52(X) 

I.ist l*rice: $995 (allows up to 16 authors). 
Requires: .^K4K RAM. word pnKcssorto 
generate files. IX)S 2.0 or later, 
in Short: Although if s not an editing pro- 
gram, this pnigram is a fast, elficient way to 
gel coninK'nls and suggesiions fn>m d<vu- 
iiK’nt reviewers — without having to distribute 
separate copies physically, without losing 
control of your document, and without swap- 
ping disks. It's ca.sy to install, has useful 
menus and context-sensitive help, and lets 
you pnnt dix-'uments from the program or 
convert them back to word pavessing files. 

Not c(^y protected. 

CinCLE 681 ON READER S£FIVIC£ CARD 


author" by ForComment even though he 
or she is not necessarily the actual writer, 
uses a special program in the ForComment 
package. Using that program, the author 
first imports the document to be reviewed, 
either from a word processor or from For- 
Comment's own memo writer. On the 
“cover sheet" screen, the author first fills 
in the names of the people who will review 
the document and assigns initials and pass- 
words. The author can then add some com- 
ments, load the document back onto the 
server’s hard disk, and inform the review- 
ers by e-mail that the document is ready for 
review. If the author doesn’t want the re- 
viewers to see each other’s comments and 
suggestions, then each reviewer must have 
a separate copy of the document on the 
server. 

Reviewers select the ForComment re- 
viewing program, choose Review from the 
menu, and sign themselves in on the cover 
sheet. The program screen has two win- 
dows: the upper window contains the doc- 
ument under review, and the lower dis- 
plays the comments and suggested 
revisions. ForComment refers each com- 
ment or revision to a line in the document, 
and it adds the reviewer's initials automati- 
cally. Although reviewers can only sug- 


gest changes and cannot alter the original 
document, they can view their suggested 
revisions in context by temporarily 
“swapping" the revision with the original. 

The author can then view the comments 
and suggested revisions. If these com- 
ments have been made using separate doc- 
uments for each reviewer, the author can 
either use them individually or collate 
them. The cover sheet indicates which re- 
viewers had something to say about the 
document. If the author approves of the 
suggested ideas, ForComment enters them 
into the original. You can repeat the re- 
view process as many times as necessary . 

You can print the drKument from the 
program or convert it back to a word pro- 
cessing file. If you like, you can print the 
document with each line numbered and 
with comments and revisions as either 
footnotes or endnotes. 

EASY TO INSTALL AND USE Install- 
ing ForComment on a LAN is a straight- 
forward process. Most users should find 
the appendix in the manual covering tret- 
work installation to be an adequate guide. 
But the person installing ForComment, 
preferably the system administrator, 
should have a knowledge of the software 
used on the LAN as well as a facility with 
DOS and the directories available on the 
LAN server. For instance, so that review- 
ers do not have acce.ss to the author pro- 
gram, it should be in a nonpublic directo- 
ry. A network admini.strator might link a 
specified drive to the ForComment files to 
make operation easier for first-time au- 
thors and reviewers. 

Its good menus and context-sensitive 
help screens make ForComment easy to 
leant and use — important since few people 
will use the program every day, and learn- 
ing time should not outweigh use tirtre. 
The main manual is comprehensive and 
well thought out, and condensed manuals 
are available for individual users. 

Demonstration and tutorial files, pro- 
vided on a separate disk, ate a useful intro- 
duction to the program. However, since 
you cannot load them onto a hard disk, 
they are relatively slow and, more impor- 
tant. ate not directly available to users on a 
LAN, especially one with diskless work- 
stations. 

Some of ForComment's procedures ate 
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INERHllESS 
THAN <L14 A COPY! 


Aake advantage of this special offer and subscribe to 
PC Magazine and SAVE 62% with these low prices — You’ll SAVE 
over $1.80 a copy! 

PC Magazine is the best magazine covering desktop com- 
puting. Every issue delivers the information you need. 
Unbiased product reviews and comparisons. . . in-depth 
coverage on new applications that can save you money. . . 
And YOU 'll save over S79 on a tivo-year, 44 issue subscrip- 
tion’lo PC MAGA'/JNE! 

Subscribe today to the IBM/MS DOS magazine that delivers hands- 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the pubiishing industry’s only independent 
IB.M-compatible product testing laboratory and save! 


TNvo years (44 issues) only $49.97. SAVE 62% ! 
Less than $1.14 a copy! 

One year (22 issues) for only $29.97 SAVE S4% ! 
Only $L.)6 a copy! 

Savings hast'd on newsstand price of S2.9S per issue. 

Basic annual subscription price is $59.9". 


TT^ 
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much more efficient on a LAN as com- 
pared with on a standalone PC. For exam- 
ple. you don't need to distribute disks 
physically to the reviewers, and you don't 
have to swap disks when collating all the 
reviewers' comments. If you need a con- 
trolled way to solicit comments and sug- 
gestions about documents, try ForCom- 
menl on a LAN. It's fa.st. ea.sy, and effi- 
cient. — Eric M. Cole 

Higgins 

Conetic Systems claims there's an easier 
way to get a number of busy executives to- 
gether than playing telephone lag: Hig- 
gins. which retails for $W5 (the Higgins 
LAN Sener Kit for up to 20 users). 

Higgins lets you retrieve documents 
and memos using short keywords. You 
can also exchange information with any- 
one on the network if you are so autho- 
rized. 

'The pop-up functions include a calcula- 
tor. notepad, timer, clock, and reminder 
system similar to those of other desktop ac- 
cessory programs but tied in with some of 
Higgins' other functions. The communica- 
tions system handles not only electronic 
mail within the LAN but — when com- 
bined with the program called Higgins Ex- 
change — also establishes links with other 
networks. 

SCHEDULING Higgins' scheduling 
functions give you the main screen and 
menu selections from which you summon 
all other administrative operations. When 
you boot up Higgins, the calendar and 
schedule bar graph appear first, along with 
menu selections. 

You review and enter schedule details 
thrtxigh the Appointment Log menu selec- 
tion. which in turn gives you access to oth- 
er menu commands you use. You can en- 
ter more details about these commands 
through a screen that displays more-specif- 
ic data about appointments. You can also 
index these notes to keywords and recall 
them later. 

With everyone’s schedule available to 
authorized u.sers. it’s easier to schedule 
meetings. One person chooses a time and 
e-mails it for confirmation to participants 
after viewing all their schedules. 

Reviewing the calendars, however, is a 
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Higgins, Version 2.2 
Conelic Sysiems Inc. 
1470 I)r. 

San UcanJnL CA ‘MS?? 
(4IS)43(i-K«?5 
List Price: Higgins IAS 
Sfrs'cr Kii I'lH up U> 20 us- 
ers < incluUcs H iggms. 
Systems .Administrator Manual, and User 
Manuals). $‘W5; lixpansion Kii for unlimited 
number of usersiw same Ij\N, S^S.Hig- 
i(ins /’..u /wniff' (bandies up to seven servers), 
$1 ..Wi IX'inonstration Package tfi>r stand- 
alone PC” or a neiwori.). S49.‘#5. 

Requires: h>rseTser‘spn>gramaiea. 

1 .200K R.AM; plus 400K fiK each user and 
200K ftwthe mail system; IH.M. Novell. 
.U'om. or any DOS 3. 1 -compatible netwtvk. 
Worksialii>ns. 320K RAM. 

In Short: This comprehensive, well- 
IhoughlHKit program includes such leatums 
as scheduling, a directory, a to-do list, and 
expense reporting. ctmsists of mem- 

oi^'-msidcnt iikkIuIcs designed to operate to- 
gether an Hind a retalionat database 
(C BASB). It will run under nxrj windowing 
environiiKmts. bspeciallv with its exceptional 
e-mail features. Higiiins is a useful UkiI for 
any 1-AN workgnxip. O^y protected. 

UftCkf 680 kJm SeWoCt CARL 



manual process. Unlike Shoebox i or the 
excellent scheduling system found in 
lONET, Higgins offers no automated help 
in finding meeting times. 

OTHER MOlHTfS Invoked from the 
main calendar screen, a telephone directo- 
ry records such information as names, 
companies, and phone numbers. More de- 
tails are available from a second directory 
screen, which, like the appointment log 
window, can consist of both standard en- 
tries for biographical details and a provi- 
sion for a free-form note. The directory is 
linked with a dialer for Hayes-compatible 
modems. 

Selecting the To-Do command on the 
Calendar screen invokes a list of issues re- 
quiring attention. You can assign them a 
priority status, due date, project reference, 
and description, and you can add details on 
a secondary screen. Higgins also can help 
you to track expenses and fill out expense 
reports. 


One of the program's major strengths is 
its powerful e-mail delivery system. You 
can send a memo to any number of individ- 
uals. with enclosures like other documents 
and non- ASCII files, and mark it urgent if 
you desire; Higgins efficiently notifies the 
addressee when an urgent memo arrives. 
In addition, the optional program Higgins 
Exchange links the file servers of up to five 
other LANs. 

INSTALLATION Higgins is installed 
only on the network server, since it installs 
itself in the workstation’s RAM each time 
it is called. Several modifications to the ba- 
sic installation, however, may be needed, 
depending on your requirements. Each 
user who requires access to files other than 
his own will need a special path installed. 
The system administrator must have a 
good knowledge of DOS — including drive 
mapping and file paths — to install the sys- 
tem; other responsibilities include the sys- 
tem security maintenance. 

Documentation includes a comprehen- 
sive manual with a good reference section, 
lots of screen pictures, a glossary, and an 
index. There’s more; three tutorial ses- 
sions that deal with different Higgins func- 
tions. 

Despite its complexity. Higgins is ea.sy 
to use. Menu instructions are clear and log- 
ical. and the /-2-i-like use of either ini- 
tials or highlighting to enter them is 
handy — although using the Spacebar to 
point to menu items (with cursor arrows re- 
served for the main screen) is confusing. 

In general, the program is well thought 
out and potentially useful. It adds consid- 
erably to the features normally associated 
with both networking software and desk- 
top accessories. In the long run. how use- 
ful Higgins can be depends on how much 
work the group puts into keeping it cur- 
rent. — Eric M. Cole 


LANBatch 

LANBatch, from KeyLogic. priced at 
$125 for the single server or $325 for the 
multiple batch server, offers an interesting 
and potentially important service to users 
of Novell’s NetWare. It allows anyone on 
the network to send work to a d^icated 
machine for processing and to tell another 
workstation to do some type of process or 
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No matter which 
of these modes you use, 

40-column CGA Text 
40-column EGA Text 
40-column VGA Text 
80-column CGA Text 
80-column EGA Text 
80-column VGA Text 
Lo-res CGA Graphics 
Hi-res CGA Graphics 
MDA Monochrome Text 
80-column VGA Monochrome Text 
Lo-res MCGA Graphics 
Lo-res VGA Graphics 
Med-res VGA Graphics 
EGA Monochrome Graphics 
Hi-res EGA Graphics 
Hi-res MCGA Graphics 
Hi-res VGA Graphics 

we have 

the VGA display for it 



Magnavox introduces two new Professional 
Series displays that are fully compatible with all 
17 VGA modes— both designed with the intelligence 
you Ve come to expect from Magnavox. 

With a VGA display system, you’ll get the most 
out of your present software and prepare yourself for 
graphics environments like Windows 386, OS/2, "‘and 
Presentation Manager." Resolutions include 720 x 


400 for text, and 640 x 480 in 256 colors for graphics. 

Both displays have a 14" CRT versus the 12" 
industry standard. And both come with a built-in 
tilt/swivel base and are backed by a 2-yecir limited 
warranty— twice as long as most other brands. 

At $249 for the paper-white monochrome and 
$649 for the color display, Magnavox meikes VGA 
displays affordable. 


MAGNAVOX 

SmartVery smart 
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As new generations of computeis take their place alongside your old reliables, incompatibility can become a 
problem. Unless, of course, you're using Bernoulli Technolo^" Bernoulli™ lets you exchange data and applications 
between PS/2"’ Micro Chatuier computeis and PCs of all kinds— including t(xl 2 y's fast host machines. Bernoulli 
Boxes* and 10MB and 20MB removable Disk Cartridges are available in 5Va' and 8” sizes, and in internal and exter- 
nal models. So get never-ending compatibility and never-ending storage 
tod^. Contact your Iomega Authoriz^ Reseller, or call 1-800-468-2700.* 

'muianctf ^KhnoiOOr -taltc A0p>«*VtoCi>«O«n' PS.2ar4M<'oCh*nnMar«if«(M«TMiiiiefiSM 

Corporation ApCM •• ■ '•Q^WOrM traaomack and MaCcrNOSti « a (radamart licOnMd tO AppM Comcutor inc 


[•ll^SGA 

Never ending storage 
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NETWORKING For LANBatch to run 
on the network, the network administrator 
must create a user ID called Batch. This ID 
is treated just like any other user ID, and it 
is subject to access rights and restrictions. 
The software will run only on a machine 
that is logged on as Batch. You must give 
the Batch user ID enough rights to access 
any of the directories and the peripherals. 
By doing so, you also give anyone using 
this system the same access as the Batch 
user has. 

If security is not a big concern, the best 
thing to do is assign supervisor rights to the 
Batch user. Under Ne/Ware, you could use 
the SysCon facility to create a special 
group defining the people who can use 
Batch. When the batch server processes a 
job, it uses the directory of the person who 
submitted the file as the current directory. 
This prevents someone from inadvertently 
modifying another directory. If necessary, 
you may specify another directory when 
the batch request is made. 

Version 2.0 adds features like time and 
date control, advanced queue control, and 
daily repeat jobs. A version that supports 
multiple batch servers on the same net- 
work is also available. LANBatch's mod- 
est price and powerful features make it 
both practical and useful for Novell Ad- 
vanced NetWare LANs. — Frank J. 
Derfler, Jr., and Edward Halbert 

LANscape 

If keeping track of files gives you a head- 
ache, take a look at LANscape, $995 from 
Ncompass. LANscape is your LAN’s li- 
brarian: a complete system that takes just 5 
minutes to install and includes all the tools 
you need to manage the program files on 
your LAN — from cataloging to backup 
and archiving. 

LANscape manages your data, includ- 
ing word processing, spreadsheet, and da- 
tabase files — files that need description. 
The program gives you 27 characters to 
describe the files. It doesn’t manage appli- 
cation programs with .COM or .EXE ex- 
tensions, though — just the data files they 
create. 

SURVEYING LANSCAPE To create a 
data file in LANscape, select Create from 
its main menu and fill in the template dis- 


F A C T FILE 



LW'Hatch, Version 2.0 
KeyLogic Inc. 

P.O.Box 13063 
Research Triangle Park. 
NC 27709 
(919) 544-6071 
LIsI Price: Single serv - 
er. $125; muiiiple batch 

server. $325. 

Requires: Novell's AJi-ancei/Ac/HW 1.0 
Of later; IX)S 2.0 or later for workstations. 
3.0 or later for the batch processor. 

In Short: lANBau h can increa.se pnxluctiv i- 
ly and enhance just about any network appli- 
cation. allowing practical sharing of re- 
sources. Despite some limitations in input 
and iHitpui. lANHiitfh's reasonable price and 
its power make it a practical and useful tool 
for Novell’s Adivmrd NeiWore-bascd 
LANs. Not copy protected. 
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group of processes. Thus, it frees up the 
user’s workstation for other tasks. 

LANBatch, which comes on two disks 
(system and backup) and has a 7()-page 
manual, allows practical sharing of re- 
sources and works like a service that was 
once available only on large-scale main- 
frame systems like IBM’s VM and VSE. 
Any process that can run alone can run on 
the remote LANBatch processor. You can 
use a LANBatch processor to compile and 
link program code or to generate graphic 
images and send them to a laser printer. 

In mainframe environments, you can 
establish a “virtual machine" or “virtual 
user” to which users can send work for 
batch or “off-line” processing. Work sub- 
mitted for remote batch prtxiessing, known 
as a ‘ ‘job, ’ ’ waits in a queue for processing 
by the virtual machine. The results are 
placed into a file that you can review at any 
time. The network usually processes these 
jobs in FIFO order and can execute them 
by priority or class. Some type of queue 
manager allows the administrator to de- 
lete, hold, and move items in the queue. 

LANBatch, which rans on a networked 
PC and needs no special hardware, does an 
excellent job of bringing the capability of 
batch mode processing to a LAN. Since 
the batch server software resides in a pub- 
lic directorv. anv machine not in use can 


become a batch server. You determine at 
boot-up if the machine will act as a batch 
server. In theory, one of the faster ma- 
chines on the network normally would per- 
form this function — a good way to share 
the power of 80386-based PCs. 

Many LANBatch features rival those of 
mainframe systems, including the ability 
to notify the user at completion time or if 
an error is detected, priority-controlled job 
execution, queue retention after shut- 
down, and a complete queue management 
system. 

LANBatch's unique WaitFor utility im- 
proves the flexibility of the batch server. It 
allows you to tell a job to interrupt and wait 
for other users to complete their tasks be- 
fore continuing. 

LIMITATIONS The two limitations we 
found were in input and output. Although 
LANBatch cannot run an interactive job or 
one that requires console input, you can 
use DOS redirection to specify input. For 
example, the command 

BATCH "GENBBPT < H: \86riG\86TOTAI,S . DAT" 

supplies the program GENRPT with input 
from the 86'rOTALS.DAT file when the 
GENRPT program asks the absent user for 
a filename. 

If your application program has its own 
program code (or macro language), you 
may be able to write applications that can 
mn alone on the LANBatch processor. For 
example, the programming language in 
Crosstalk Mk.4 allows it to perform so- 
phisticated tasks alone on a LANBatch 
server without tying up your workstation. 

In addition, since LANBatch does not 
automatically handle output, you must 
specify the name and the location of output 
files in the application or through DOS. 
You can redirect the output from the prt>- 
gram with a simple DOS redirection com- 
mand and examine it later. The command 

BATCH "DIR /W > OUTPUT" 

sends the command DIRAV to the batch 
processor and the results of that command 
into the file. Output. (The quotation marks 
are necessary so that the output from the 
Batch command doesn’t go to the Output 
file.! 
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played. The template stores information 
such as directory and path statements, but 
the program fills out most of the template 
from stored information. You supply a 
profile of the work you typically do in an 
ID catalog. LANscape links this informa- 
tion to your author ID (typically your ini- 
tials). Then, when you’re confronted by a 
template, the program can complete most 
of it for you. 

The ID catalog keeps lists of choices for 
each field; when in doubt, type something, 
and LANscape will display the catalog en- 
try closest to what you typed. You can also 
use PgUp and PgDn to see the other 
choices. 

These features, however, are available 
throughout LANscape, not just while cre- 
ating files. You can see the active keys at 
the bottom of the screen in the control pan- 
el, which describes key functions and also 
supplies on-line help. 

When LANscape passes control to the 
parent program, it becomes idle until you 
exit the parent program; while idle, LAN- 
scape uses as few as 1(X) bytes. And when 
you quit your program, LANscape saves 
your data under its internally generated 
DOS filename. LANscape updates its cata- 
log with your title and other data from the 
template, including the filename under 
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LASscapt, VersMui I.l 
Ncompass 

270 Lalayetie St.. #702 
New York. NY 10012 
(212)925-0020 
List Price: $995 
Requires: .^20K RAM 
when active ( 384K for ar- 
chiving and importing): 160K when idle but 
resident. lOObytcs when non-mcmory-rcsi- 
dent and idle: one disk drive; Novell's 
Netware A.b w later i>r Ntivell’s Advanctfd 
NetWare \ .0 or later; .3MB of network disk 
space; IX)S 3. 1 or later. 

In Short: This system for organizing and 
naming the data files on your LAN comes 
preconfigured for a number of parent pro- 
grams. and you can add your own pre^rams 
with the generic interface imxlule. lANscape 
is easy to use and oven;omes a limitation of 
DOS, Not copy protected. 

CIRCLE flTB ON READER S£RVtC£C:ARD 


which you saved the data. The program 
then becomes active again and returns you 
to its main menu. 

To find files, LANscape searches its 
catalog (not the disk directory) using one 
or more specified template fields. Once 

• 

LANscape is your LAN’s 
librarian: a complete system 
that takes 5 minutes to 
install and includes all the 
tools you need to manage the 
program files on your LAN— 
from cataloging to archiving, 

• 

LANscape locates the data file, you gain 
the ability to use it with its parent program, 
move it, or copy it. 

LANscape's system of tides linked to 
internally generated filenames makes the 
program easy to use. But if you somehow 
destroy the catalog, you’ll have to go 
through all of LAN scape's DOS filenames 
to recover your data files. A suggestion; 
back up your data and the catalog often. 

UTILITIES MENU When choosing the 
parent programs you want LANscape to 
use from the utilities menu, you either se- 
lect programs from a list of preconfigured 
interfaces supplied with LANscape, or de- 
fine your own interfaces. Three of the pre- 
defined parent program interfaces are But- 
tonWare’s PC-Type, PC-Calc, and PC- 
File: Ncompass ships these shareware 
programs with LANscape, which installs 
them automatically when you select them 
from the interface menu. Together they of- 
fer an integrated system; word processor, 
spreadsheet, and database. 

While you can add programs not on the 
preconfigured list of interfaces with LAN- 
scape’s generic interface utility, note that 
LANscape doesn’t regulate multiuser is- 
sues for you. You’ll want to keep single- 
user programs and their files in limited-ac- 


cess subdirectories, since LANscape 
assumes you have access to any subdirec- 
tory you want to look at. 

For boilerplate text, you can create a 
document shell with your parent program 
and store it in LANscape. When LANscape 
starts your application, it reads the shell 
into your data file. And when you no long- 
er need files, LANscape helps move them 
off the LAN by archiving them. 

If you’re running out of descriptive 
names for your data files or if you’ve got a 
lot of different people working on docu- 
ments, LANscape can give you the flexi- 
bility to sort things out. In return for the lit- 
tle work necessary to complete templates, 
this easy-to-use tool overcomes a limita- 
tion of DOS and makes it work for your or- 
ganization — not against it. 

— ^Tom Wisniewski 

Lanscope 

Lanscope, from Connect Computer (serv- 
er license, $799 per server; eight-user li- 
cense, $499 per server), is a utility that re- 
members everything about the LAN so 
that the administrator doesn’t have to. Bet- 
ter yet, it often intervenes and configures 
common applications for specific worksta- 
tions. 

'The heart of Lanscope is a database 
management system (DBMS). You have 
to enter a lot of data into the DBMS, but it 
then helps with network and user activity 
reports, resource management, software 
license metering, and user/workstation 
menu systems. Also included are several 
hotkey terminate-and-stay-resident (TSR) 
utilities for printer spooling and setup/font 
control, screen saver, terminal key- 
board/screen lock, and local/network ac- 
tivity logging. 

THE RIGHT STUFF One of the Lan- 
scope's more-impressive features is its 
ability to ensure that the correct version of 
an application program, with the proper 
corresponding driver sets, runs for each 
user in accordance with the workstation’s 
configuration and the user’s privileges. 

Suppose, for example, that a worksta- 
tion’s video monitor is upgraded from a 
monochrome to an RGB monitor. After 
changing the hardware and performing 
any setup routines unique to the computer. 
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The Plot 
Quickens 

It’s no mystery plotting is a more productive way of putting 

your ideas on paper.rmal Mes a fast, clean job-up to 44 ips and 5.7G 
acceleration (F Smesj-and lets you get away with quick load corrections 
without a trace of evidence. Pend al^ retainis the sharpness of ink 
plotting while doing away with annoying skips. Copies are 
sharper and cleaner, even with low-ok photostat systems. 

Best of all, pend means plotting without interruption, 
so drawings get out before the heat is oa 

Only Mutoh offers pend capability in an on-line 
professional pen plotter, with a quick-loading cartridge 
that holds up to 50 leads of mixed diameter in 
H and HB. 'The iP-500A even allows random 
mixing of up to 8 pens and pencils in 
onecartrid^. 

Investigate how Mutoh can he^) ^ ' 
solve your plotting problems. 

It’s elementary. 

Wre Giving You a Whole New Line. 


The iP-S«riM plotter 

takes either pen or pencil. 
Adjusts pen pressure autonr^ticailY. 

Resolution of 0.00096'. 
Speed of 19.7ips. 
HP-GL compatible. 


The F-Series plotter 

takes either pen or perKil. 
Resolution of 0.0004'. 
Speed of up to 44. Sips. 
Accelerates up to 5.7G. 
HP-GL compatible. 


MUTOH AMERICA INC. 

895 Cambridge Drive. Elk Grove Village. IL 60007 Tel ; 312/952-8880, Fax ; 312/952-8808. 
Western Office 1 4683 East La Palma Avenue. Suite 505. Anaheim CA. 92807 U.S.A. Tel : 714/779-2326 


MUTOH EUROPE OmbH. Klosterstrasse 1t2.40000Usseidorf 1 F.R. Germany Tel:0211/3613095 Fax:211-362128 



MUTOH INDUSTRIES LTD. 

S-t, Naka-Meguro 4-chome. Meguro-ku. Tokyo 1S3 Japan Tet (03)780-6111 
Telex 24225750RAMUT J FAX (03)760-6506 Cable Address ORAFTERMUTOH 
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It’s easy to understand why our American-made 10 NET*" has met with such rave reviews 
among the 100,000 PC users in the 40 countries where it’s been introduced. 

Perhaps it’s so popular because it’s so e^ to install over twisted pair or even fiber-optic cable. 
Perhaps because it’s compatible with NETBIOS eind also offers communication to the main- 
fiame with IRMALAN™ products and CROSSTALK® 

Perhaps because it’s so surprisingly powerful with its easy-to-use software that offers excellent 


10 NET, CROSSTALK and DCA an ngisiend trademarh and IRMALAN is a trademark 0 





Ideal fiir rri^en 
haushaltsplan. 

W(*sl ( 


The best ^stcm tor 
flexible networking. 

l .S. A. 


S'lf JIIhm ^ 

IimIiu 




tiers talkabout 
lit mince wMxis. 


utilities for resource sharing, print spooling, messa^g, conferencing and network management 
Or prerhaps because people have found 10 NET to be so cost-effective. But whatever their 
reasons, it s time you knew arxrut one of the world s most populcir LANs. 

For more information about 10 NET in plain English, call 10 NET ^ 

Communications, a division of Digital Communications Associates, 

Inc. at 1-800-358-1010. In Ohio, you can call us at 1-800-782-1010. a^Soca 


i, Inc Ail righB nacruid 
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GATEWAYS TO DYNAMIC NETWORKING 

Tiled windows and menu structures are chief among the 
interfaces designed to help network users realize the full 
potential of network interaction. 



After you enter your name and project number. Direct Net’ j main 
menu displays up to 20 categories of progrdms: 3 are shon-n here. 
When you press an appropriate letter, the corresponding submenu 
offers up to 20 af^Hcations. 


1 MMCtMin 

inTFurw f 

14 tmcBmm s.b 

2 Man ill PUB Oil 

IS PC-MITE 2.S 

3 Jim 111 PLUS u 

IS m:pior. nm i.8 

t iisnAfWRin 3 i.n 

1.8 

S ItSPlitlMirE i l.N 

IB ann i.8 

t'PMMMill PATMMSE 

i.i spubsht 

7 nWOMBII SPMSHt 

as— mu 1.1 MPMC 

: ■ PMiniomi uowpMC 

Eiifinaw 2.8 

s um t23 Ift 

22'— ORCT 4.1 

tl tsm 123 2.8 

23 MMPOnCT 4.2 

il fiOBSOn WM 3.8 

24 maSM 2BM* 2.88 

12 niCKSorr uoo s.i 

13 wiaas 3.3i 

3 MneMs.a 



Miabrr of Inlerface: 


* Select mieber of InteKece end press RETIIfft 



LANscape is preconftguredfor a number of application programs; 
25 are shown here, alcmg with a graphic depiction of the keystroke 
(^tions. To add a parent program that isn't on the list, use 
LANscape’ J generic interface program. 



NETmanager’.r most irueresting feature is remote control of a 
workstation. From the Active Ctd! Menu, you can examine user 
and equipment data, display statistics, and reboot the remote PC. 



Right Hand Man offers a number of handy applications through its 
tiled window interface. Several of these applications allow 
common data files (like lists of names and telephone numbers) to 
be shared among network users simultaneously. 
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Lanscope 
Connect Computer 
9855 West 78th St. 

Eden Prairie, MN 55344 
(612)944-0181 
List Price: Lanscope 
server license. $799 per 
server; eight-user li- 
cen.se. $499 per server, eight-user upgrade. 
$349 per server. 

Requires: hxiMnscope workstations. 640K 
RAM. a network interface card, the network 
software shell or redirector. DOS 3. 

In Short: A “network manager's a.ssistant“ 
ba.sed on a database management pix^gram, 
this program references the data that you en- 
ter to configure and regulate app! ication pro- 
grams, It also generates various usage reports 
and contains some network utilities for print- 
er control . Lanscope is comple.x and cumber- 
.sorne to set up. but worth the effort. Not copy 
protected. 
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you make the appropriate changes in Lan- 
scope's database. Then, when someone at 
the workstation calls an application like 
Lotus 1-2-3, Lanscope checks its database 
and makes the right video drivers avail- 
able, This capability saves having to de- 
fine different driver sets and batch files for 
each application running on a workstation 
with a different configuration. 

Lanscope uses a three-part global nam- 
ing scheme similar to that of 3Com’s 
3+Share and Banyan Systems’ VINES 
network operating systems. The first part 
of the name is the actual user name; the 
second, the group name; the third, the or- 
ganizational name. Besides giving indi- 
vidual users unique IDs and grouping them 
logically, this convention tracks network 
usage. Lanscope, for instance, can gener- 
ate reports showing how much memory 
storage and which resources are used by a 
particular department — useful for billing 
clients or departments for their use of the 
system’s resources. 

Another benefit of this kind of resource 
tracking is that by knowing the characteris- 
tics of the users, the network manager can 
be on guard against overloaded resources. 
Lanscope's reports help both in rearrang- 
ing files and equipment to meet demand 


and in justifying new purchases. 

The Lanscope report generator main- 
tains information about network usage, ac- 
tivity, and security. Lanscope reports in- 
clude audit trails, network change logs, 
user summaries, application summaries, 
resource usage, and security implementa- 
tion/changes. 

ONE MENU Lanscope's user/wotksla- 
tion menu system integrates both local and 
network workstation menus into one com- 
prehensive user menu, A library/database 
of menu templates manages it. 

Lanscope's menu template editor cre- 
ates and modifies how a menu looks, 
which options ate presented, and which 
batch file commands are necessary to exe- 
cute the option. Once defined, this tem- 
plate can be assigned to a specific user or 
group of users with identical needs and 
privileges. 

Commands in the menu batch files in- 
clude standard DOS internal and external 
commands plus Lanscope's own array of 
commands. In essence, the program fur- 
nishes the network manager with a pro- 
gramming language to create intelligent 
and dynamic workstation menus. Among 
the commands are if/then/else decision 
constmets, memory variables, a nmtime 
debugger, and I/O capabilities. All these 
commands allow the flexibility of creating 
menus for a large number of users with dif- 
ferent workstation configurations, privi- 
leges, and needs. 

With the program’s Universal Informa- 
tion database — wherein each user, work- 
station, server, volume, application soft- 
ware, printer, and communication 
device(s) are defined — users can be 
grouped into logical units that share partic- 
ular characteristics. All users in the Ac- 
counting Unit, for example, can use the 
same menu template, a feature that elimi- 
nates the need to change each user’s menu 
individually when changes occur. A pow- 
erful feature of this menu system is that 
during use, the specific network resources 
are checked against the user’s privileges. If 
a user is not authorized for a certain re- 
source, that resource does not appear on 
the user’s menu — even though it may be 
on the menu template assigned. 

Overall, Lanscope's major drawback is 
its complexity. The network manager 


must have some programming experience, 
especially in learning a new language. But 
Lanscope does reduce the risk of system 
obsolescence, since it has a means to cope 
with changes. Another drawback is the 
need for discipline. Like any DBMS appli- 
cation, you have to put the information in 
right and keep it current. If you don’t tell 
Lanscope what’s new, it doesn’t know 
what to do. 

Lanscope offers what most network op- 
erating systems lack in terms of user, 
workstation, and resource management 
tools. The program can be cumbersome to 
set up and maintain, but for medium-to- 
large installations, it’s worth the ef- 
fort. — ^Roberto Rivera 

LeMenu 

The French might shudder at its name, but 
Le Menu is a menuing system from Bartel 
Software that comes in single-user 
($79.95), multiuser ($99.95), and network 
versions ($259.95 per file server). Adver- 
tised as a hard disk manager, Le Menu is 
really a comfortable interface between you 
and your computer, combining a DOS 
shell and a menu-creation system. 

Network administrators may find the 
menu-creation capability useful if they 
lack it in their network operating systems. 
The multiuser version of Le Menu adds se- 
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LeMenu, Network 
Version 3.1 
Bartel Software Inc. 

942 East 7145 So.. 
#A-I01 

Midvale. UT 84047 
(801)566-5544 
List Price: Single user, 
$79.95; multiuser. $99.95; netwewie, $259.95 
per file server. 

Requires: 320K RAM. any NetBIOS-com- 
patible LAN. DOS 3.0 or later. Harddisk 
recommended. 

In Short: This complete menuing system, 
which includes DOS commands and directo- 
ry maintenance, is fast, ea-sy, and generally 
nifty. While the single-user versions really 
shine, the network version isn't as impres- 
sive. Not copy fKotected, 
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Experience 20 MHz 
386 Power, AST S^e 


The sky’s the limit. That's how you 
might describe the power-pack^ 
capabilities of the ACT Ptemium^VSSd 
...and how far we'll go to pro- 
vide outstanding products, service 
and support. 

Only the 20 MHz, Premium/386, 
with its advanced bus technology 
(SMARTslot™) and uncompromising 
compatibility, eliminates the traditional 
restrictions placed on an AT*'s per- 
formance and speed while providing 
future upgradeability 

You also get the comfort that comes 
from choosing a company with a 
solid worldwide reputation for reliable, 
high-quality technology. 

So while others are caught up in 
compatibility and support problems, 
you're completely free to enjoy the 
highest AT-compatible '386 system 
performance available today. . . and 
take advantage of performance- 
oriented upgrades in the future using 
SMARTslot architecture. 

And because of our many years of 
working with key leaders in the 
industry, we're able to maximize the 
capabilities of the most advanced 
operating systems and application 
software available, including MS* 
OS/2 from ACT, IBM»'s OS/2,™ UNIX™ 
Windows™ 386 and MS-DOS.® 

For more information call 
( 714 ) 863-0181 and ask for operator 
AAIO, or fill out the coupon below. 


rd 

I □ 


Please send me more informaticm . 

Please have an AST representative call me. 


n 


■ntu 

Company. 

Addnss— 




[J: 


AST Research, Inc., 2121 Alton Ave., Irvine. CA 92714- 
4992. Attn. M.C PC 6/14/88 


aj 
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Times Have Changed 


te-Ultimate Freedom. 
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curity (password access) and some primi- 
tive usage-tracking functions. 

DOS SHELL Le Menu supplies all the 
familiar DOS functions in its DOS func- 
tion screen, reached by pressing FI . You 
make your choice by moving the high- 
lighted bar and pressing Enter. To get right 
to a service, you press the bracketed letter 
displayed in each selection. 

Le Menu uses DOS to do its work. Ear- 
lier versions copied your DOS fdes into the 
LEMENU sulxliiectory so it could use 

• 

In essence, le Menu is a 
comfortable interface between 
you and your computer, 
combining a DOS shell and a 
menu-creation system. 

• 

them. Beginning with Version 3.0, you 
can keep the DOS files wherever you 
want. You use the DOS SET command to 
point Le Menu toward them . 

If you press F2 from either the main 
menu or the DOS function screen, the pro- 
gram immediately displays its Directory 
Management screen. The screen begins by 
showing you a directory tree. Le Menu 
also displays disk statistics, such as the 
amount of free space available. 

Le Menu doesn't generate the directory 
tree each time you ask for it. Instead, the 
program keeps a copy of the tree in a file 
on disk. If you exit to DOS and remove a 
subdirectory. Le Menu won’t notice (not a 
problem as long as you stay within the con- 
fines of Le Menu, since you can easily re- 
move a subdirectory using the Directory 
Management screen). 

When you choose a DOS subdirectory 
from the menu, Le Menu shows you the 
files in that subdirectory — along with 
more statistics, including the size of the 
subdirectory and how many files it con- 
tains. If a file is executable, Le Menu de- 
lects that fact; you then have the option of 
pressing Enter while the file is highlighted 


to load and start it. Le Menu prompts you 
for the command-line parameters. 

Le Menu can sort the files in the directo- 
ry by name, extension, dale, or size. You 
can limit the files shown by using wild- 
cards in the search filename. If you actual- 
ly want to examine a file, Le Menu is able 
to display it for you. 

To encrypt your files from the Directo- 
ry Management window, you simply press 
N (foreNcrypt). You can specify a key up 
to 12 characters long. Encryption works 
equally well on text and binary files. Re- 
covery (if you have the key) is foolproof. 

MENUS Le Menu gives you a main 
menu and up to five levels of submenus. 
All these menus hold a maximum of 26 en- 
tries, with every entry corresponding to a 
letter of the alphabet. When you press the 
letter of the option you want, Le Menu 
takes you there. 

You need not define the menu letters in 
alphabetical order; you can even skip let- 
ters. When Le Menu puts the menu on the 
screen, it displays only the letters you have 
defined, in alphabetical order. This flexi- 
bility lets you choose letters as mnemon- 
ics. making selections easy to remem- 
ber — all the way through the submenus. 

To set up a main menu entry, press F4 
to bring the setup menu onto the screen. Le 
Menu prompts you to enter the letter you 
wish to define. If the letter is already in 
use, Le Menu displays the current defini- 
tion; this makes changing existing entries 
simple. If the letter you pick is not in use, 
you enter a description of the selection, 
and Le Menu displays this description be- 
side the letter on the menu. Optionally, 
you can pick a password to protect the new 
menu entry. 

Next, you tell Le Menu whether this en- 
try describes a submenu, a batch file, or a 
program. If the entry describes a submenu, 
you must fill in at least one option on the 
submenu. If the menu entry describes a 
batch or executable file, you indicate the 
drive and directory where the program re- 
sides and its filename. While you're enter- 
ing this data, Le Menu checks that the drive 
is available. It also makes sure that the sub- 
directory exists and the file resides in that 
subdirectory. 

It’s almost impossible to make a mis- 
take while defining a menu. Le Menu 


watches you every step of the way. If you 
enter an illegal value, Le Menu lets you go 
back and correct it or get the correct infor- 
mation from Directory Management. 

As previously mentioned, Le Menu al- 
lows you to protect individual menu en- 
tries with passwords. The program also 
lets you protect entire menus by specifying 
a password at installation. You can also 
specify a password that will stop an unau- 
thorized user from exiting to DOS. 

LAN USE The multiuser version of Le 
Menu requires you to log in. Whoever in- 
stalls Le Menu sets up the original list of 
users. Later, anyone with appropriate priv- 
ileges can go to the DOS function window 
and add or delete users at will. 

For usage tracking, the network version 
of Le Menu needs read, write, and create 
access in the subdirectory where it resides. 
This requirement, combined with the need 
to get to programs in other directories 
(with different access rights), can cause 
you problems. Le Menu's usage tracking is 
painless, but like all such schemes, to 
work effectively it requires users to log in 
and out. 

Overall, Le Menu is a nifty program: 
it’s respectably fast and almost eliminates 
the need to know anything about DOS . For 
the single user, Le Menu is super. Al- 
though the network version works okay, it 
sometimes causes headaches because of 
the access rights it needs. You might be 
better off buying copies of the single-user 
version and installing them on your work- 
stations, — Tom Wisniewski 

Magic Menu 

As your LAN grows, so does the adminis- 
trator’s need to help users along and keep 
tight control of activities. Magic Menu. 
from Deere Soft ($199 for multiuser ver- 
sion), is an easy-to-use menu system that 
enables you to create up to 1 27 menus for a 
variety of functions. 

With an editor for the menus and a con- 
figuration program for the menu system, 
this utility also offers a restriction option 
that requires users to log separately into 
both the menu system and the network. 
Once inside the menu system, for instance, 
a particular user can be restricted from ex- 
iting to DOS. 
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Double Your 
Productivity With 
Carbon Copy Plus 



Carbon Copy Plus™ -the industry standard in remote 
control software -easily lets two PCs share the same 
application program over ordinary phone lines. 

So now you can share the same kwboard, screen and 
disk with a remote user thousands of miles away, allow- 
ing you to give effective product demonstrations, sup- 
on remote customers or train new users-without ever 
aving to leave your office! 

Remote control and much more! 

Of course. Carbon Copy Plus offers other advanced remote 
communications features, including remote printing, 
remote access to a local area network and remote ses- 
sion capture and playback. But Carbon Copy Plus also 
offers many of the same features found in "standard" 
communications programs, such as file transfer, terminal 
emulation and complete scripting maaos. And much more! 

Introducing Version 5.0 

if you thought Carbon Copy Plus was powerful before- 
wait until you see the new Version 5.0. Carbon Copy Plus 
has always been able to transmit text or graphics, but 


now our new universal graphics translator merges incom- 
patible graphics formats. So you can jointly update a CAD 
diaCTam using your CGA, EGA, VGA or MCGA system 
with an associate who is using the Hercules™ standard. 

just as important is our new background file transfer 
capability. This lets you easily send or receive files, at 
any time, without exiting your current application. Now 
you can double your productivity by working on one 
spreadsheet file while an associate sends you another! 

Twice as easy 

Find out why Carbon Copy Plus has become the industry 
standard in remote communications and is fast becom- 
ing one of the most popular communications programs 
overall. Call us today. Wll show you how easily you can 
increase your productivity. 



Fully translated foreiffx versions now available! 


A separate Carbon Copy Plus >s required for each PC location 

Carbon Copy Plus •$ a trademark of Meridian lechr>ology 

All other products referenced are trademarks of their respective companies 


MERIDIAN TECHNOLOGY INCIIIIIIIIII 

A SUBSIDIARY OF MICROCOM 

7 Corporate Park Suite 100 Irvine. CA 92714 {714)261-1199 
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Magic Menu 
Dccrv Soil IfK 
PO Box \Mi) 
Melbourne. H. 
1.^)5)768-2477 
l.tst Price: Multiuser. 

SI W; generic nclwori. 
SIW; Novell .VVrW’arc- 
cxHiipaiible versKm, S5<>1). uilh nt> resinciKMt 
on number i>l nodes 

Requires: 256K RAM. one disk drive. IX )S 
2.0or loia 

In ShiMl: This gcncraJ-puip*>se (or Novell- 
unique) inenuereatHK) pnigrani is easy to 
Use. Although the iiK*nus it creates wt»n’i win 
unisiK awards, they cun both help users find 
applications and keep them out ol the uppli- 
calHHis and operating systems they aren't 
supposed to be in Not copy proteetc^d. 
cgc.t C7S0 NHLAUh;.---.QViUv>»€> 


Mae*cM e»u 


^D««r«Sof< 


While the standard version of the pro- 
gram will run with any DOS-based LAN 
program, such as IBM's PC LAN or 
lONET, the version we evaluated had an 
option for Novell NetWare compatibility. 
TTiis version looks for the Novell Shell 
each time the program is invoked and op- 
erates only under Advanced NetWare. 
Version 2.0A or later. 

The puzzling question here is why 
Deere Soft is marketing a menu package 
for Novell networks; Novell, after all. al- 
ready includes a good networking utility in 
NetWare. The best explanation of this may 
be that Magic Menu provides more control 
than the Novell utility and is less complex. 
In Novell’s favor, its utility allows more 
flexibility in designing eye-appealing 
menus. 

LOGICAL DESIGN Magic Menu is easy 
to use — if you have a logical mind. If you 
don't, you'll need to use printouts to keep 
track of your menu creation activity. And 
since you can create up to 1 27 menus with 
the program, you'll have to know a menu's 
specific number to get to it. Through the 
editor. MAGICMED.EXE. you can print 
an index of menus or the menus them- 
selves. 

Using this editor, you determine the 
width (40- or 80-column ) and content of 
the menus. The maximum number of en- 


tries allowed on one menu is 20, and you 
can modify and shuffie the entries so the 
most commonly used ones are on top. 

The menus are no artistic achievement. 
They're simple-looking, with a title, an 
optional date and time display, and the 
number of the menu shown in the lower- 
right comer. With the configuration pro- 
gram MAGICFIG.COM, you can change 
the menus’ universal parameters. The 
most useful of these determines whether to 
allow single-key entry of menu options or 
to require longer character strings. 

INSTAUATION, OPTIONS The Mag- 
ic Menu Install program is, of course, 
menu driven. It places the .EXE and 
•COM files in the root directory and cre- 
ates a subdirectory, \MAGICM, for the 
support data files, namely the menu files 
and the control log files. The installation 
program lets you select the right video 
driver and adds the ANSI. SYS driver to 
your CONHG.SYS file if it isn’t already 
there. It also modifies your AUTOEXEC 
.BAT file so that Magic Menu will load 
when the system boots. 

The program’s log-in restriction option 
serves as another layer of network securi- 
ty. With this option, you must log into the 
menu system and then take another step to 
log in to the network. MAG1CUSR.COM 
builds and maintains the files of users and 
their passwords. This same option can re- 
fuse to let users out of menus you create 
with Magic Menu — which is useful if they 
shouldn't (for whatever reason) ever be al- 
lowed to see a DOS prompt. 

Magic Menu lets you make good, 
though not spectacular, menus. In some 
applications, it's probably as useful for 
what it won't let users do as for what it 
helps them to do. — Frank J. Derfler, Jr., 
and Richard Hubbard 

NETmanager 

Brightwork Software’s NETmanager 
makes the fantasy of remote control of 
your LAN a reality — at a price of $1 ,495. 
The program enables you to set up a help 
desk from your own PC and assist others 
on the LAN without leaving your desk. 

Allowing you to do remotely just about 
anything you can do locally and to keep 
track of LAN equipment and software. 


FACT FILE 


■ 


SETmanager, 

Version 1.20 
Brightwork Sottwun: 

P (>. Box 8728 
Red Bank. NJ 07701 
(201)53(M440 
IJst Price: $1,495 
Requires: 256K RAM 
(5I2K rccontincnded). IX)S 5.1 or later 
In Short: This expensive yet fast and s«»phis- 
ticated pntgrani allows you to control PC's on 
a rcnxNcly and lo keep trac k of all l^N 
equipment and software. NETmtuwaer 
works best when the remote PC's arc running 
well-behaved applicatitMi progrants Not 
copy pcDtecled. 

c iHLct 674 ON HLAUfcH UitHO 


NETnumager works under Novell’s Ad- 
vanced Netware 2.0a or 2.1, IBM’s PC 
Local Area Network Program. Unger- 
mann-Bass's NetlOne. .^Corn’s S+Share, 
and AT&T’s StarLAN. We also ran NET ■ 
manager on Banyan's VINES (with Net- 
BIOS services installed), with gtxid re- 
sults. 

Brightwork ships (VET manager on two 
5'/4-inch floppy disks. One holds a version 
of NETmanager designed specifically for 
Novell networks. The other contains a ver- 
sion for the NetBIOS-compatible net- 
works listed above. The Novell version 
works directly with the ANET workstation 
shell module, while the NetBIOS-compat- 
ible version requires you to load NetBIOS 
before invoking NET manager. 

The first of the two programs in the 
package. NRLISTEN, is a terminate-and- 
stay-resident (TSR) program. Since 
NRLISTEN must tun on each of the net- 
work workstations you want to control, 
you keep it on a network file server. 
NRLISTEN uses between 9K and 31 K 
RAM, depending on how you configure it, 
and network users can enable or disable it 
at will. 

The second program is the NETman- 
ager program itself, called up via the com- 
niatxl NETMAN . The list price of $ 1 ,495 
licenses a single usage of NETmanager 
and allows contacting an unlimited num- 
ber of users from a single help desk.The 
program uses about 250K RAM, and 
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STATGRAPHICS 


INCOnE US SAUINGS ANALYSIS 



M ■ M Ml 1171 T T UZI 

II t «i^O St 7 4W2C-S r I 12S 
con • KSt i$ bsi «r jj 
mm mtrti 


M 7 ISh: » I t7» T 6 111* 

II 2 7 wir -3 n 1 uxt-i r 2 iit* 
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Select the points you want to remove from your 
regression model. . . 


. . . Then press F6 to refit the model and 
recalculate the statistics. 


Because ‘‘Statistical Graphics” 

Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the statistics 
you’ll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 

Unique "What H" Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look — and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 


Integrated StaUatical Graphics 

Coupled with STATGRAPHICS’ 
interactive environment are over 50 
types of graphs— traditional pie 
and bar charts, histograms, 3-0 line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data— trends you may have 
missed if you looked only at the 
numbers. 


Over 250 Statistical Procedures 

• Direct Lotus* and dBASE® 
interfaces 

• ANOVA and regression analysis 

• Experimental design 

• Quality control procedures 

• Multivariate techniques 

• Nonparametric methods 

• Exploratory data analysis 

• Forecasting, time series analysis, 
and more. 

STATGRAPHICS— 

The Best Way to Do Stadsticsl 

Put the power of STATGRAPHICS 
to work for you today— all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


See Us at PC Expo Booth #1841 



A wide variety of graphs supported on over 100 displays, printers and 
plotters, Including the new IBM PS/2™ Series. 
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(800) 592-0050 ext. 200 

In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC RQVE 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20852 

‘Suggested retail price in U.S. and Canada. International 
prices vary. Available through dealers and distributors 
worldwide. STATGRAPHICS. PLUS*WAnE, Lotus, and 
dBASE are registered trademarks of Statistical Graphics 
Corporation, STSC, Inc.. Lotus Development Corporation, 
and Ashton-Tate, respectively. 

A PLUS^WARE PRODUCT 







C 19S5 Hayes Microcomputer Products. liK. 


Cwvjri iyht''' 



Some people have bought low- 
cost Hayes-compatible modems, 
expecting to get a Hayes modem. 

Unfortunately, they disregarded 
the age-old notion that equates paying 
less with getting less. 

And less is exactly what they got. 

Modems that they discovered 
really weren't fully compatible with the 
Hayes 'AT' Command Set. 

HAYES COMPATIBIUTY 
AND OTHER MODEM MYTHS. 

Modems that proved undepend- 
able on noisy phone lines. 

Modems that didn't deliver the 
full functionality of software packages. 

Modems whose technical support 
ranged from indifferent to incompetent. 

It's no news that manufacturing 
shortcuts and diminished levels of cus- 
tomer service can lower prices. But at 
Hayes our efforts have always gone, and 
will always go. toward making modems 
that are better. Not cheaper. 
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Brightwork recommends a minimum of 
512K RAM, 

If you are using the NetBIOS version of 
NEJnumager, the first thing that you must 
do is define “listen names,” unique com- 
binations of up to 1 6 alphanumeric charac- 
ters that identify PCs across the network. 
You assign a listen name to each PC when 
you start NRLISTEN. (In the Novell ver- 
sion of the program, however, NETman- 
ager uses the server’s log-in names as lis- 
ten names.) 

NETmanager has a user database avail- 
able at all times. User database records are 
like index cards with reminders about each 
user; they list the equipment installed in or 
attached to each remote PC and refresh 
your memory about which applications a 
user commonly mns. In the NetBIOS ver- 
sion, the user database also keeps track of 
listen names. 

SET manager stores user database rec- 
ords (but not the database index file) in 
dBASE III file format. Using the program, 
you can add, modify, or delete database 
records. You can also alter the database us- 
ing dBASE III (if you do so, you’ll want to 
use NET manager's reindex function after- 
ward, to sort out the index file). 

CONTROLUNGANOTHERPC When 
you select Control Another PC from the 
main menu of NETmanager’s NetBIOS 
version, the program gives you a list of lis- 
ten names from the user database. You can 
pick one from the list or type one in if you 
haven’t added it to the user database. 

The Novell version of NETmanager, 
on the other hand, shows you the users cur- 
rently logged onto the default server (it 
uses the GUEST log-in name to get this in- 
formation). You simply select the PC you 
want to call and let NETmanager do the 
rest. 

If your Novell network has multiple 
servers, you can press the Spacebar to see 
the list of users on the next server. Pressing 
FI gives you a display of server names 
among which to choose. You can make 
connections manually by typing the server 
and log-in names or the address. 

Once you’re connected to a remote PC, 
everything displayed on the remote screen 
appears on yours, and everything you type 
is sent to the remote PC. You’ve really got 
to see NETmanager at work to believe it; 


it’s nothing short of amazing, and it’s 
lightning fast. 

While you’re connected to the remote 
PC, NETmanager allows you to examine 
records in the user database. The display 
shows data for the PC you are controlKng. 

When you break the connection, you 
have the option of logging the trouble that 
led you to disconnect (by creating a record, 
or "trouble ticket,” in the log database). 
The log database record includes time con- 
nected, person called, and problem type. 
You can use the log database to track net- 

• 

NETmanager has a user database 
available at all times with 
reminders about each user, the 
equipment installed, and 
applications commonly mn. 

• 

work activities for billing purposes or to 
see what equipment or software is causing 
trouble for users. 

When you’re finished logging the call, 
you can have NETmanager create a num- 
ber of different reports, or you can ’’roll 
your own” usingdBASE III. NETmanager 
sorts by user, problem, department, serv- 
er, or node. It will also give you the details 
of ” trouble tickets . ’ ’ 

NETmanager, Version 1.20, offers no 
multiuser access to the user and log data- 
bases. On a network with multiple help 
desks, each help desk must maintain its 
own set of databases. Brightwork plans to 
remedy this limitation promptly and to of- 
fer a field upgrade that allows multiple 
help desks to access one set of databases. 

TWOTVPESOFPKOTECnON NET- 
manager protects the network and its users 
in two ways. First, two passwords make 
remote PCs secure. You set one password 
by using an option in the NRLISTEN com- 
mand line. The network administrator sets 
the other by using a NET manager utility. 
Both passwords are encrypted before be- 
ing stored. The network administrator’s 


password can override the user’s pass- 
word. 

NRLISTEN’s command-line parame- 
ters afford the second type of protection. 
These parameters can enable or disable the 
keyboard of either the administrator or the 
local user. NRLISTEN can also permit or 
prevent a hard reboot of the called PC and 
can refuse new calls. 

Users can add passwords to the disk- 
resident version of NRLISTEN only by 
running a program called ADDPASS. 
When NRLISTEN is in memory, ADD- 
PASS caruiot act on it. To protect your 
passwords , you’ II want to keep both ADD- 
PASS and NRLISTEN (with password in- 
serted) in a read-only directory. 

FEW PROBLEMS NETmanager is a 
highly sophisticated program, and it does 
have a few foibles. Although it works 
equally well with any mixture of display 
adapters, you must use it with well-be- 
haved application programs that use DOS 
calls and don ’ t direct calls to BIOS or hard- 
ware registers. The latter restriction means 
that you won’t be able to use NET manager 
with many graphics programs. Also, using 
Lotus 1-2-3, Release l.Oa, v/ith NETman- 
ager causes problems with the graphics 
display (but using 1-2-3, Release 2.0, 
causes no problems). And NETmanager 
won’t operate with SideKick and a number 
of other TSR programs that use the key- 
board interrupt. Using NETmanager with 
incompatible programs causes one or both 
PCs to lock up, requiring you to reboot. 

Nothwithstanding these minor prob- 
lems and its pretty steep $1 ,495 list price, 
NETmanager is a great program. It can 
help you solve problems anywhere on a 
LAN fast — without leaving your desk. 

— Tom Wisniewski 

The Network Courier 
Inter-Network Version 

Like cc:Mail LAN Package, The Network 
Courier Inter-Network Version, $995 
from Consumers Software, is a ftill-fea- 
tured e-mail package for creating and re- 
ceiving mail on a LAN. The program is 
memory resident and (if you have suffi- 
cient RAM) lets you quickly check your 
mail and send notes to other people on the 
network. (See “Making (ilonnections: 
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The best ad for Key Tronic 
keyboards is a dose look at 
the competition. 






Zoofe Key' TYonic Professional 
Series label on Ilje keyboard's /qft 
left band Conor. 


Last spring a certain quality 
consdous consumer purchased 
what he thought was a Key Tonic 
KB 5151 Profes- 
sional Series 
keyboard 
from a local 
retailer. 

This same 
consumer later 
returned the 
keyboard to Key Tonic with a letter 
of complaint. The product, shown 
above, was used for just over a year, 
thou^ it looks like it was abu^ 
for much longer. Some of the key- 
cap legends had worn away, and 
1ml to be replaced by the stick- 
on labels you see here. 

Toth is, while the above 
product was sold as a Key Tonic 


keyboard, a Key Tonic label 
never appeared on the product. 
There is no way it could have. 
Because only keyboards bearing 
the leading name in key- 
board technology offer the 
quality behind that name. 

Close examination will 
tell you immediately if the 
keyboard you are pur- 
chasing is from Key Tonic. 
First, look for the 1^ Tonic 
Professional Series latel in the 
top left hand comer. Look also 
at the keyboard’s 1^ to see if 
they have a mbberi^ non-skid 


key tronic 

Professional Sen^s 


covering, just another of the 
Key Tonic extras that ensure 
better performance. 

Of course there are other fea- 
tures, not initially apparent, that 
separate a great keytoard from a 
mediocre one. Take Key Tbnic’s 
double shot molding, for example, 
a process that pre- 
vents the keyc^ 

legends fiom wear- Double stjotmokUng 
ing away (which 

proves that the uc souumi ^off. 

keyboard shown 

above is not fiom 

Key Tonic but ^nuhawm 

i_ i_ u j* use a less permanent 

ratner tile nanQi- printing process 
work of a lesser manufacturer). 
And then there is KeyTonic’s 
limited three-year warranty: a 

reliability guaran- 
tee that is backed 
by over eighteen 
years’ experience 
making over eight 
million keyboards. 

Noneofvdiich, 
we might add, ever 
looked like this. 

To find out more, contact 
your KeyTonic dealer. Or 
call toll-fiee 1-800-262-6006. 

In Washington state, call 
1-509-927-5515. 


Key Thmic's full 
senice network and 
tdl jree line mean 
djere's okays some- 
otie to assist you. 
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Vision is the power of imagination. Seeing 
beyond the obvious. Being able to grasp and .. 

'J' 

comprehend the obscure. 

Introducing IZE'” to realize greater vision. 

The information age has presented vir- 
tually every field, from research, education, and 
government to law, medicine, and busine.ss, with 
powerful resources. Resources that, unlike tradi- 
tional data-based information, are textual. Lack- 
ing structure, this ever-growing textbase is most 
often unexplored, untapped power. 


IZE is software designed to automatically 
discover the underlying structure of textbase 
resources and provide users the power to tap, 
explore, manage, and organize them. 

The look of IZE is familiar: a table of con- 
tents presented in outline form. \fet the power 
of this elegant structure is considerable. And 
transparent in use. 

Randomly entered reports, proposals, 
research abstracts, presentations, and correspon- 
dence. Ideas, lists, and notes. Documents you’ve 


0 1968 F^soft. Vic AH Rights Reserved IZE is a trademadc o( Rersofl. Inc talents f indi n g IBM is a 
registered trademark of Inlemalional Busness Macterws Corporabon 
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already created and those you’ll generate inahe 
future. Imported information from on-line serv- 
ices. Plus any other text capable of being read 
by an IBM* PC or compatible system, can now 
be easily viewed in a different light. 

IZE will create a fundamental change in the 
way you use your computer. And the way you 
use information. 

^ To gain mastery over new resources. 1b 

grasp.lb comprehend. 1b see.lb focus.lb create. 
1b fully utilize the produa of the informationage. 
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The Setwork Courier 
fnter'Setwork Version 
Con^mcrs Software 
314 E. Hotl> St..#l()6 
Ek-lhngham.WA 98225 
(MM) 688-4548 
List Price: $995; TVif 
NeiMsirk Ctwrier Six- 
User Starter Kii, %295. The Nei\%f}rkC(Htrier 
Server. $695. 

Requires: 1 28K RAM. M)K RAM fur nicm* 
ory-resiJem rTX)niUH program (optional): 
IX)S3.1orlalcr. 

In Short: This RAM-resiiicnt e-mail pro- 
gram supplies a full range of mail services for 
LANs. Al limes, its operation is less than 
logical . Nol copy proiccied. 
Ci«CuECn0NR£AD€PS£R./O CARO 



Two E-mail Systems for LANs,” in PC 
Magazine, December 8, 1987, page 303, 
for an in-depth look at this package.) 

Network Courier features a ring menu 
with selections for reading, forwarding, 
deleting, and storing messages, and for 
taking other actions. A full-featured text 
editor makes message creation easy, and 
an address list helps you fmd the address- 
ees. Our reviewers didn’t like the key- 
stroke sequence that is used for tagging ad- 
dressees, but it does become more natural 


after only a couple of sessions using it. 

Network Courier will notify you when 
mail arrives while you work in your appli- 
cation. You have several options, ranging 
from silent storage of incoming messages 
to flashing and beeping messages on the 
screen. You can store messages in either 
private directories or public directories that 
are accessible to anyone on the system, but 
Network Courier does not have a public 
bulletin board system like the one in 
cc:Mail LAN Package. 

When you receive a message with at- 
tachments, Network Courier lets you han- 
dle the text file and the attached file sepa- 
rately. You can then save each under a 
unique name or delete them both. 

Network Courier allows you to sort 
messages according to the date they were 
received, the sender, the subject, or priori- 
ty. The message-handling part of the pro- 
gram allows you to mark sections of a mes- 
sage for special treatment. For instance, 
you can save a section of an incoming mes- 
sage into a specific file or import part of a 
stored message into a message that you are 
composing. You use the FS key to import 
the contents of an ASCII text file stored 
anywhere on the network. 

The Network Courier external mail 
program allows you to exchange mail with 
other networks. To use this program, you 
boot it in a dedicated network station capa- 


ble of asynchronous communications and 
keep it ruruiing as long as you want mail 
exchange to take place. The network ad- 
ministrator assigns names, telephone num- 
bers, and the passwords of the remote post 
offices into the system. The network ad- 
ministrator must also indicate the other 
networks' hours of operation, which the 
system then uses to determine when to call 
and transfer mail. 

The program comes with utilities that 
help in installing and maintaining the sys- 
tem. Status displays keep track of statistics 
on network activity, and utility services let 
the administrator limit users' privileges, 
assigning receive-only or send-only capa- 
bilities for special applications. 

Although in some cases we didn’t agree 
with its menu and keystroke design. Net- 
work Courier is a competent program that 
provides complete service to busy e-mail 
users. — Frank J. Derfler, Jr, 

Right Hand Man 

If you’ve developed a taste for TSR (termi- 
nate-and-stay-resident) desktop accesso- 
ries, one that’ll really whet your appetite is 
Right Hand Man, from FutureSoft. Billed 
as “the ultimate desktop organizer,” the 
program comes in both single-user and 
multiuser LAN versions and sports a host 
of useful features. It’s powerful, fast, flex- 
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ibie, and low-priced: 5-user version, $149; 
10 users, $289; 25 users, $399; and so on. 

A memory-resident executive that in- 
vokes disk-resident naodules is the heart of 
Right Hand Man. The 15 modules that 
make up the package provide networked 
electronic mail, an appoinUttent calendar, 
ASCII table, telephone directory with dial- 
er, two calculators, a DOS conunand win- 
dow, editor, private and public notepads, 
Rolodex, macro recording, typewriter, 
and import/export window. 

The multiuser versions let 5, 10, 25, 
50, or 100 network users have their own 
individual copies of Right Hand Man. of- 
fering everyone the flexibility to maintain 
personal files (like notepads and indexes) 
yet use common resources through the net- 
work, like customer lists, telephone num- 
ber lists, electronic mail, and shared calen- 
dars. 

Right Hand Man consumes approxi- 
mately 1 20K of RAM in its default config- 
uration. You can pare that down to about 
46K without losing any features, but you’ll 
notice some loss of performance. The lat- 
est version of Right Hand Man conforms 
to the UM EMS 4.1 specification, so if 
you have memory above 640K, this pro- 
gram can use it. You can remove Right 
Hand Man from memory at any time, pro- 
vided it was the last TSR program loaded. 

Since many network programs take 



Right Hand. \fan. 
Version 4.1 
FulureSofi Inc. 

0665 Tanglewotxi l.ane 
P O. Box I4«‘^ 
Silvcrthomc. C() 

(WX)) 327-K2W1 
List Price: Single user. 
$59: 5 users. $149; 10 users. $289; 25 users. 
$.399; 50 users. $695; UK) users. SI. (KK); up- 
grade fa>m prevkius version. $19. 

Requires: 48K RAM. one disk drive, any 
MSIX)S LAN 

In Short: This $srILimegraled RAM-resi- 
dcnl utiliiy ofTers e-mail and impivtexport 
capabililics. Mulliuser versions use record 
ItK'king in Black B(K>k. (luarded Notepad. 
Notepkl. and Index File nxxiules. Not copy 
protected. 
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t20Kof RAM themselves, you will proba- 
bly want to reduce the RAM used by this 
utility as much as possible when running it 
in networked computers. Otherwise, a PC 
with full network services and full Right 
Hand Man services won’t have much 
RAM left for normal applications. 

Right Hand Man can have up to 60 
modules (including multiple copies of the 
same module) active on the screen simulta- 


neously — if you don't mind some very 
small boxes! You can customize all of the 
modules, adjusting the color, size, and po- 
sition of each module’s display to suit your 
taste. 

You can set other parameters, too. 
From the main menu, for instance, you 
configure the communications port, select 
a print device, or set the length of the type- 
ahead buffer (up to % characters). Even 
the pitch and duration of the beeps generat- 
ed by the program ate variable. 

Right Hand Man's user interface is well 
thought out, integrated and consistent. No 
matter which module you’re using, the 
same keystrokes do the same thing. Press- 
ing Alt-H any time that a module is run- 
ning displays a help file on the screen. 
Pressing Esc backs you out of help. Right 
Hand Man. or any of its modules. 

The slickest part of Right Hand Man. 
though, is its import/export capability. 
Text can be gleaned from files — or other 
modules — and sent just about anywhere, 
including your printer or modem. 

THE MODULES E-mail is a new fea- 
ture in Right Hand Man, and it works well 
on any network (NetBIOS is not required). 
The e-mail package allows creation of 
mailing lists, instant reply to single or mul- 
tiple addressees, and the attachment of 
data files. The system lacks the ability to 






INTRODUCING THE COMPLEn 
ANSWERING lUCHINL 

Now you can turn any PC into a power- 
ful voice mail system. Without interfering 
with your computing. 

It’s called The Complete Answering 
Machine. And it is the most sophisticated, 
affordable voice mail system you can buy. 











go to multiple post offices, so it is only 
useful on a single LAN. It also fails to offer 
notification of mail arrival, but otherwise it 
is a valuable addition to programs like 
IBM’s PC LAN that lack e-mail functions. 

Right Hand Man includes two 16-digit 
calculators. Both can handle ordinary 
arithmetic operations like multiply and di- 
vide, Boolean functions (AND, OR, and 
XOR), reciprocals, percents, and base 
conversions. The only difference between 
them is that one simulates a paper tape on 
the screen. (If you press FIO to route either 
calculator's output to a printer, you’ve got 
a very expensive adding machine!) 

Fhiblishing an organizational telephone 
directory is always a problem. Right Hand 
Man lets you create an on-line directory, or 
“Black Book,” of telephone ijumbers that 
can be shared by anyone on the network. 
The index will hold I2,(X)0 entries, each 
up to 256 characters in length. Right Hand 
Man dials the telephone using your mo- 
dem (it is pteconfiguted for Hayes mo- 
dems). You can sort your indexes, or 
search through them using wildcards. On a 
network, the records are locked only when 
they ate being created or changed. 

The Black Book itxlex has the same 
features as the Index File. The only differ- 
ence is that in order to examine it, you 
must specify a password up to 30 charac- 
ters long. For added privacy. Right Hand 


Man encrypts Black Book index data files. 

You can use the Resident Editor to edit 
ASCII files up to 130 pages long (64K) or 
up to the limit of available memory, 
whichever is less. The editor even has a 
graphics mode that allows the display of 
the full IBM PC graphics character set. 

a 

Right Hand Man'i slick 
import/export capability lets 
you glean text from files and 
send it almost anywhere. 

it 

Switch to graphics rtKxle while in the Resi- 
dent Editor, and every text character you 
type appears as the corresponding graphics 
character. Word wrap and global search 
and replace are in both the editor and note- 
pad. On a network, the ASCII files are 
locked when one party is using them, but 
available to all at other times. 

The Resident Editor functions, includ- 
ing file locking, carry over to Right Hand 
Man's Notepad and Guarded Notepad; 
you can use either one for jotting down 
quick notes. When you exit the module. 


Right Hand Man saves your notes to a 
notebook file on-disk. The Guarded Note- 
pad, like the Black Book index, protects 
your data with a password and file encryp- 
tion. 

Right Hand Man includes an Appoint- 
ment Calendar and Alarm to help you keep 
track of appointments; the alarm interrupts 
you at the scheduled dates and times. You 
can also preset recurring events like birth- 
days or anniversaries. The calendar can 
hold up to 2,000 characters per day in its 
appointment schedule window. 

In the LAN versions of Right Hand 
Man. your calendar is available to all the 
other users on the network so that they can 
see when you are available. As with many 
“public” or networked calendars, howev- 
er, you may wish to enter only your 
“available” and “busy” times to keep 
some privacy. 

If you’re running a foreground applica- 
tion, Right Hand Man puts DOS at your 
fingertips. Although DOS 4 la Right Hand 
Man is a lot like regular DOS, it’s finicky. 
Run the wrong program inside Right Hand 
Man's DOS window, and you can wind up 
having to do a cold reboot. What’s more, 
anything you do in the DOS window 
changes the environment of your fore- 
ground program. 

The Import/Export module is Right 
Hand Man at its best. The system uses an 



YES. ITS ATRUE VOICE MAIl SYSTEM. 

The Complete Answering Machine gives 
you 999 individual voice mailboxes, each coded 
by a password. It takes messages, forwards 
messages to other phones, delivers messages at 
pre-scheduled times, just like a private reception- 
ist. You can even record private messages for 
specific callers, and retrieve messages remotely 
from any touch-tone phone. 


YES. IT RECORDS DHHTAUY 

Like the most expensive voice mail systems, 
The Complete Answering Machine records right 
on your hard disk. You’ll be amazed at the clarity 
of reproduction. It even has sophisticated voice 
prompts to guide your callers through the options 
they have in leaving messages. 


I 


IT LETS YOU VIORK WHILE IT WORKS. 

The Complete Answering Machine works 
100% in the background. Which means you can do 
vour spreadsheets, graphics and word processing 
^‘^^i^hile it’s answering calls. Invisibly. 



YES. IT REAUY IS ATFORDABLE. 

A simple, elegant application should 
have a simple, elegant price tag. 

The Complete Answering Machine 
do6s $349 

All you need is an MS-DOS PC and 
a hard disk. 

For more 
information 
and for the 
dealer 
nearest you, 
call (800) 

634-5558. 


^COMPIETEAN 


TI-IECOlWIPLETEPC 

521 Cottonwood Drive. Milpitas. CA 95035 1408) 434-0145. 


0 1988 The Complete PC, iix. The Complete Answering Machine is a trademark 
o( The Complete PC. IrK. MS-DOS is a registered trademark of Mtcrosoft Corp. 



If you want the best 

there's (mly 


W ^ hether you want the best portable or desktop, 
w f the best 80286- or 80386-tosed personal com- 
puter, there is only one choice: Compaq. Because 
COMPAQ personal computers are consistently rated the 
best in each class by both industry experts and sophisti- 
cated users. 

For instance, the COMPAQ DESKPRO 386/20 and 
the COMPAQ PORTABLE 386 are the most powerful 
personal computers in the world. Both are based on the 
32-bit Intel' 80386 microprocessor, running at a blazing 
20 MHz. Both offer the most storage and memory in 
their classes. And both feature performance enhance- 
ments such as concurrent bus architecture, disk 
caching, and high-speed coprocessor options. All of 
these features work together to deliver system perform- 
ance that rivals minicomputers'. 


The groundwork for these innovations was laid by 
the industry's first 80386-based personal computer, the 
16-MHz COMPAQ DESKPRO 386. Still outperforming 
most 80386 machines, it offers high-performance capa- 
bilities to users moving up to this class. 

In the arena of 80286-based personal computers, 
the 12-MHz COMPAQ DESKPRO 286 runs your soft- 
ware up to 20% faster than most of its 10-MHz 
competitors. 

No one even comes close to Compaq in portable 
computing. Because no one but Compaq builds portables 
with all the features sophisticated users need. 'Die 20-lb. 
COMPAQ PORTABLE III is the smallest full-function 
80286-based computer that truly gives you the power of a 
desktop. And the COMPAQ PORTABLE II still offers more 
intemd expansion capabilities than any other portable. 


* Based on an independent survey of major brands. tBased on an independent survey of 209 FORTUNE 1000 companies. 





personal conputer, 
one choice. 


Computer users at every level will find that 
COMPAQ computers represent the best solutions. We've 
consistently expanded the limits of personal computer 
technology with advanced features that optimize overall 
system performance. All while preserving your invest- 
ment in industry-standard hardware and the world's 
largest library of business software. Compaq also works 
to engineer each computer to meet exacting quality and 
reliability standards, so it's ready to withstand the rigors 
of the real world. 

These are all reasons why Compaq earns the high- 
est quality ratings from computer experts. And unsur- 
passed satisfaction ratings from computer users? It's 
also why, this year, more FORTUNE 1000 corporations 
plan to add Compaq to their approved vendor lists than 
any other brand .f 


If you want the best personal computer, you have 
only one choice. Call 1-800-231-0900, Operator 50. In 
Canada, 1-800-263-5868, Operator 50. We'll give you a 
free brochure or the location of the Authorized 
COMPAQ Computer Dealer nearest you. 

COMPAQ^ COMPAQ PORTABLE Of COMP)^ DESKPRO 286* and COMPAQ DESKPRO 
386* are re^tered trademarks of Compaq Computer Corporation. *Registered US. htcni 
and IVademark Office. COMPAQ PORTABLE ni?* COMPAQ DESKPRO 386/20™ and 
COMPAQ PORTABLE 386™are trademarks of Compaq Computer Corporation. Intel is a 
registered trademark of Intel Corporation. ©1988 C^paq Computer Corporation. 

Ail rights reserved. 


camPAa 

It simply works better. 
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expofi buffer in RAM as a transfer point 
for all data. Actually, you save data to the 
export buffer in one module and extract it 
in another. 

The I/E module reads your screen dis- 
play to import data, so the size of the cur- 
rent foreground screen limits the amount 
of data you can import at one time. If you 
want to import more data, send the existing 
imported screen to the export buffer, leave 
Right Hand Man. use the foreground pro- 
gram to gel the next segment of text on the 
screen, and repeat the process. 

You press Ctrl-E when you want to ex- 
port the contents of the export buffer to the 
active screen. Right Hand Man takes con- 
trol of your keyboard and literally types the 
text in for you. By exporting in such a 
manner. Right Hand Man remains inde- 
pendent of whatever foreground program 
you're using. 

MACROS AND MORE Right Hand 
Man also offers a convenient keystroke re- 
cording/ediling capability. A buffer, 
which holds the last % keystrokes, can be 
played back or edited, and keystroke com- 
binations can be linked to special macro 
keystrokes. You can create up to 31 tem- 
porary or permanent macros. 

The on-screen typewriter works just 
like a line-conecling typewriter. Anything 
you type before pressing Enter goes into a 
buffer. You use the backspace key to back 
up and correct any typing mistakes, then 
press Enter to send the buffer’s contents to 
the printer. 

Right Hand Man is handy because it's 
always available, and its Import/Export fa- 
cility is top-notch. But one caveat — the 
program suffers from a shortcoming inher- 
ent in ail TSR programs: It can. and occa- 
sionally does, unpredictably crash your 
computer. Your best bet is to check Right 
Hand Man's compatibility with each net- 
work program you run. — Frank J. 
Derfler, Jr., and Tom Wisniewski 

Shoebox 3 

Organization mavens are the ideal market 
fw R+R Associates’ Shoebox 3, a time- 
and expense-management system that sells 
for $350 plus $10 per worl^tation for the 
network version. The networked version 
gives you automated tools to coordinate 



Shoebox . Vmkm 2.2 

R t R Amkuuo IfW 

.^9Carvkall Ave. 

MiHint VemiHi. NY 
]055>2 

(914)6684057 
Lbt Price: Sfu>ebt>x /, 
%5*i:Sfk>eht>\ i Plus. 

$95; ShiH-htn 2. S 195; Sh4>eb,ti $350 plus 
$IOpcr wixk.slatHin. 

Requires: I98K RAM. IX>S 3. 1 i»r laier. 

In Short: This time- and expense- manage- 
ment pnigrom for networks handles calendar- 
ing. appointments, reminders, and expenses. 
It aiM> finds available time slots for multiple 
users to meet. Not copy protected 

QHi'cf gyi>jNHfc;iJXHSE.«VIC£CABO 


your schedule with other Shoebox users. 

Shoebox / is the single-user version, 
and allows scheduling. Shoebox I Plus 
adds expense repotting and other features. 
Shoebox 2 is multiuser, but the version is 
only for one machine. Shoebox i is the 
full-blown, multiuser, network version. 

Alas, a pocket calendar easily replaces 
the single-user Shoeboxes. And. entering 
everyone’s schedule on one machine limits 
the convenience of Shoebox 2. Shoebox 3. 
on the other hand, can earn its keep if you 
are scheduling appointments for a number 
of people. The more schedules you Juggle, 
the happier you'll be with Shoebox 3. 

Shoebox 3 lets you choose a hotkey 
from its predefined list of four. It con- 
sumes 1 98K of RAM whether it is running 
in the foreground or the background. 

MEETING MAKER With Shoebox 3. 
you can schedule a meeting with any or all 
other Shoebox 3 users. The program 
checks everyone's schedule and avoids 
conflicts. The few seconds Shoebox 3 
takes to find available time slots for six 
people beats the time it takes to make six 
phone calls or to check with everyone in 
person. 

To schedule meetings, you first group 
the names of people you meet with regu- 
larly. These groups stay in the program 
and become available to all Shoebox users. 
When you choose a group from the menu 
list. Shoebox 3 displays the names of ev- 


eryone in that group. As each name is 
highlighted, you press either Y(es) or N(o) 
to include or exclude someone from the 
meeting. 

When you’ve gone through all the 
names. Shoebox 3 finds the times the se- 
lected people are free and shows them to 
you. Pick a time, and the program sched- 
ules the meeting. Shoebox 3 can also 
schedule room and equipment use. 

To DO'S The appointment screen 
shows appointments for any day. You pick 
a day by using the Left and Right Arrow 
keys to move a highlighted cursor over 
Shoebox 3's on-screen calendar. You can 
also jump to a given day by pressing anoth- 
er D(ay) and entering the date. 

When you get to the approximate time 
for which you want to enter a new appoint- 
ment, you fill in a template. You dexrrbe 
the appointment in 57S or fewer characters 
and set the start and end times of the ap- 
pointment. You also tell Shoebox whether 
the appointment is recurring. The program 
will even alert you to the appointment sev- 
eral days in advance if you like. 

Shoebox 3 can also give you a brief dis- 
play of your appointments, which shows 
only the appointment dates and descrip- 
tions. The brief display covers appoint- 
ments from the day you've selected to 31 
days later. 

You can print your schedule with the 
built-in print facility or the Shift-PrtSc 
function. A network manager could use 
Shoebox to print out the schedule of all 
subordinates, either in a consolidated re- 
port or in individual reports. 

Similar to appointments. Shoebox's re- 
minders are things to do, but they aren't 
scheduled for any specific lime. Although 
they appear intertwined with appointments 
in the display. Shoebox 3 actually main- 
tains reminders and appointments as sepa- 
rate databases. 

You can enter reminders in any order 
and assign priorities to them at any lime. If 
you choose to assign priorities, reminders 
appear in sorted order on-screen. 

In the networked version of Shoebox. 
you can send reminders to other people 
(a.ssuming the security and group identities 
allow it). This feature is not exactly elec- 
tronic mail, but more like “electronic 
helpful hints." 
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Case History #60102 


“With the addition of PC EXPO in 
Chicago. NETWORLD, MMA Meet- 
ing & Show, National FinCom and 
National CASEcon. our data proces- 
sing needs simply outgrew our existing 
system,” said Steve lanuzzi. Con- 
troller for H.A. Bruno Inc., the trade 
exposition management company. 

“We decided to look right in oui' own 
own backyard at last year’s PC EXPO 
in New York, and we found that 
DataFlex provided everything we 
needed to turn our multi-user system 
into a powerful databa.se machine.” 

DataFlex lets us control the 
data instead of it controlling us. 
“When we were producing only one 
show, our database needs were sim- 
ple: a list of prospect names which 
could be flagged for invoicing as 
they registered." explained lanuzzi, 
“but with several big shows a year, 
that system quickly became over- 


whelmed We needed software that 
would let us control the data instead 
of it controlling us. One company 
might be exhibiting in all our shows 
. . .another in just two. Our account- 
ing system had to be much more 
sophi.sticated than simply a list of 
prospects. Company profiles, list- 
ings for multiple shows and all sorts 
of details were needed in a form that 
could interface with our accounting 
system. We found that DataFlex 
would answer all of our database 
management needs.” 

A highly automated office 
thanks to DataFlex. 

“Starting in 1988, all of our shows 
will be run completely by DataFlex. 
From tracking exhibitors, invoicing 
exhibit space and registrations 
to meeting room sales, accounts 
payable and accounts receivable. 
DataFlex will be handling every 
aspect of our operation. We re even 
moving our payroll work from an 


outside firm to inhouse.” said 
lanuzzi. “Now, what's behind the 
scenes at our high tech trade shows 
will be as sophisticated at what’s 
in the booths!” 

Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskette. 


Toll Free Sales Lines: 
Nationwide 1-800-451-FLEX 
In Florida 1-800-:?, 31-3960 



‘‘Starting this year, 
all of our trade shows 
will be run completely 
by DataFlex.’’ 

SicpheiiJ. laiiiuzi. H.A. Bruno, Inc.. Controller 



Phone ( 


For more information, call from your modem 1-800-444-8080 
(300-1200 baud. 8 bit, no parity 1 stop bit) and enter the access 
code FLEX16 when promptecf. 


Data Access Corporation 
14000 S.W. 119th Avenue 
Miami, Florida 33186 
(305) 238-0012 

TELEX: 469021 Data Access Cl 
FAX: (305) 238-0017 


FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) PCM6/14/88 
Find out more about Dataplex^ ease of use and programming power. 

Mail this coupon today for your free self-running demonstration diskette. 


How many computer systems are in use at your company? 

Do you use a Local Area Network or Multi-User computer? 

Data Access Corporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 
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EXPENSES When you press E for ex- 
penses. Shoebox 3 displays an expense 
screen. You then specify the account you 
are charging and include a category into 
which to put the expense, the amount you 
spent, and a short description of the ex- 

• 

Shoebox 5 can earn its keep if 
you must frequently schedule 
appointments for a number of 
people. The more schedules 
you juggle, the happier you’ll 
be wib Shoebox 5. 

• 

pense. The expense screen can also track 
other charges, like hours worked. 

If you record all your appointments, re- 
minders. and expenses. Shoebox 3 re- 
wards you with a complete record of what 
you've done and spent. You can always 
change anything you lUte. and you can ar- 
chive data to conserve disk space. 

Shoebox can sort a consolidated ex- 
pense report for a number of people ac- 
cording to date, account, or category. You 
must export files from each user's account 
and then import them into a consolidated 
account, but it's almost easier to do that 
than explain it. 

Shoebox 3 can help organizations save 
time and money. The scheduling system is 
particularly valuable. But you must be 
near your computer at some time during 
the day to use the software. And. the more 
your schedule changes, the more often you 
have to check in with Shoebox 3. 

— Tom Wisniewski 

Workstation Wizard 

Leader Systems' Workstation Wizard is a 
DOS-batch-file-based menu-management 
program that sells for $249.99. It offers a 
pop-up electronic calculator, an auto-dial- 
er. a security system, and audit trails and 
repotting functions, as well as a dazzling, 
user-friendly interface. 


The Wizard has versions that run on 
standalone PCs as well as on networked 
PCs running Novell's Ae/Wore. IBM's PC 
LAN. and similar DOS-ba.sed network op- 
erating systems. Many people will find its 
audit trail capability useful in network ap- 
plications. 

The program's standard DOS batch 
commands call up programs and files ap- 
pearing on the menus. A DOS shell allows 
you to execute 20 of the more common 
DOS commands with a single-key se- 
quence and user-friendly prompts. The 
networked versions have a similar shell for 
the more common network commands. 

Installing and configuring the Wizard is 
easy; you simply follow the step-by-step 
menu prompts. Adding, modifying, and 
deleting menu and submenu options are 
menu-driven operations as well. 

Since a menu management program is 
the first thing a user sees, it must be intu- 
itive and attractive. Wizard meets this cri- 
terion by providing an easy-to-leam, easy- 
to-use. flexible, and full-featured system. 
The help screens are context sensitive, and 
you get to them by pressing a designated 
function key anywhere in the program. 
The screen displays are well laid out and 
make good use of color, if available. You 
can customize the menu presentation and 
move it around to any of three locations on 
the screen. 

USER TOOLS Pressing the F2 key 
loads the SideKkk look-alike calculator. 
Besides being able to perform simple arith- 
metic computations in decimal and hexa- 
decimal. it has some memory capabilities. 
The calculator does not. however, pop up 
while you run other application programs: 
it is not RAM resident. 

Wizard's auto-dialer supports only 
Hayes-compatible modems. Up to 100 en- 
tries are allowable. Entries contain the 
name, the phone number, and the view 
number. The view number, which can 
range from zero to nine, offers a means of 
ordering the entries in the dialer. The soft- 
ware stores entries with higher view num- 
bers higher on the list. 

The Wizard security system comes in 
the form of log-in passwords and security 
levels. On top of this system is the owner 
or head operator of the system, with a se- 
curity level of nine. Having a security level 
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FILE 


II orkaatinn Wizard 
Leader Syslems Inc. 
SUUvinpsIiHiCl- 
Manetla, GA .kXI67 
(4(I4)4:8-7<J7I 
List Price; S24V W 
Kc<|uirrs; 1S6K RAM. 
one disk drive. DOS 2. 1 

In Short: This DOS-halch-file-hascd menu 
nunagemeni pnigram is hand) when upgrad- 
ing users from a standalone lo a neisvorked 
envinsnment. II offers a pop-up clectninic 
calculator, an aulo-dialer. a sccurit) system, 
and audit trails and reporting functions, as 
well as a dazzling, aser-friendiv interface. 
Not cops pnaected. 



□ 

a 

u 
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of nine gives the user access lo all of Wiz- 
ard" s features, including the capability to 
set up the security levels of other users. 

Other security levels range from zero to 
eight. Users with levels zero to six can ac- 
cess help, the calculator, and the dialer. 
Level-seven and -eight users can access all 
level-six features plus the DOS shell and 
the Network shell. Level-nine users have 
access to all level-seven and -eight feanires 
plus access to the security system, the au- 
dit trail, and reporting functions. Unfortu- 
nately. feanires allocated to certain securi- 
ty levels are not user-deflnable. 

AUDITING ACTIONS As audit and 
management tools, the audit trails and re- 
porting functions are indispensable. Wiz- 
ard" s audit trails keep hack of who was on 
the system, how long they were on. and 
which programs they executed during that 
time. The reporting functions include the 
User ID, the Program Utilization, and the 
Daily Log reports. The User ID report lists 
users on the system. The Program Utiliza- 
tion report shows how much time was 
spent on each individual program. The 
Daily Log lists the users on the system at a 
specific date and time. 

You can use the Wizard in many differ- 
ent applications. Some that come to mind 
include system integrators using Wizard as 
a tool to furnish a customized and user- 
friendly interface. On networked PCs the 
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BECAUSE ONE SIZE NEVER FITS ALL 


It’s gotten to the point 
where software is either too 
underpowered to get the 
job done or too compli- 
cated to use. 

That’s why we’ve devel- 
oped new Generic CADD 
Levels software. Three dif- 
ferent programs for IBM® 
PCs and compatibles that 
let you choose the level that 
fits your needs exactly. 

What if your needs 
change? Just move up to 
the next level. Since every 
level works the same way, 
once you learn one it’s easy 
to learn the next one. 

GENERIC CADD liVEI 1" 

is just right if you’re getting 
into CADD. It’s an amazingly 
powerful package for only 
$49.95* Yet it’s simple to 
use and it can run 


on a two-floppy system. 

GENERIC CADD LEVEL 2™ 

adds enhanced editing 
capabilities like automatic 
English or Metric dimen- 
sions, extension lines, 
arrows, and single line 
snaps and trims— all for 
$99.95*. Level 2 is perfect 
when you need a little more 
performance. 

GENERIC CADD LEVEL 3 " 

is our fully featured pack- 
age. Its advanced features 
include hatches and fills, 
poly line snap and trim, 
dynamic drag, macros, and 
EMS support for bigger 
drawings. This professional 
program has everything 
you need if you work with 
CADD every day. And you 

‘Suggested retad prce. 


get all these features for just 
$199.95* 


Send for our free 
CADDolog.” 

To find out more about 
our new Levels software — 
as well as other Generic 
products— call or write for 
our free CADDalog. 

Coll 1-800-228-3601. 


Or write Generic Software, 
8763 148th Avenue NE, 
Redmond, WA 98052. 

e 1988 Generic Software. Ire. Level 1. Level 2 . Level 3, Oerwnc 
CAOO. artO CAOOalog are trademarks of Generic Software. Inc 
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■ APPLICATION SOFTWARE 


•J^E D 1 T O R ’ S 
BBC H O I C E 

• cc:Mail LAN Packa)>c 

• Right Hand Man 

• Shncbox 3 


In the calegory of inlegroieJ desk- 
top utilities, the Editor's Choice 
!(oes to Right Hand Man. This hiiti- 
dle of utilities costs alutut $.10 per 
mer in packs for five worksuttitnis. 
Some of the progritms. such as the 
two calculators, have no special 
networked features, hut others, .such 
as the telephone directory and ad- 
dress htHtk. allow tnuliple u.sers to 
access the same iktta files at the 
.same lime. Any organization with a 
LAN will find Right Hand Man use- 
ful for establishing private and 
.shared on-line auto-dialing tele- 
phone directories and mailing lists. 

If it’s electronic mail capabilities 
you’re after, h’c rci'wmnic;idcc:Mail 
LAN Package. This electronic mail 
program offers loads of features. Of 
particular interest, it alhnvs yttu to 
.set up bulletin btHtrds. You can also 
capture and display graphics 
screens along with te.xt. And the pro- 
gram’s user interface is so well de- 
signed tiuit you may never httve to 
refer to the manual. 

Shoebox 3 is the clear choice for 
group calendaring applications. If 
people keep their schedules up to 
date. Shoebox makes it a snap to 
bring them together for a meeting. 
The program’s cost saries with the 
number of users, hut ten people can 
use Shoebox on the network for 
about $d5 each. Its other functions 
include e.ytense recording. 


Wizard makes all the logical drive map- 
pings, the sequence of program execution, 
and other network operations transparent 
to the user. 

The Workstation Wizard is useful in up- 
grading users from a standalone to a 
netwoiked environment. It eases this tran- 
sition by giving the same look and feel to 
both envirorunents. — Roberto Rivera liS 


Here’s a $600 incentive 
to read our ScanJet ad 
on the next page. 

Purchase a ScanJet scanner by July 31, 1988, 
and one of four software packages is yours for the 
asking. That’s a bonus worth up to $600! 

CHOICE #1: THREE HP LASERJET SERIES H 
SOFT FONTS. A total of 15 of the most popular 
contemporary typefaces. 

CHOICE #2: PAGEMAKER PORTFOUO.' 
Predesigned page formats help you take full advan- 
tage of PageMaker desktop publishing software. 

CHOICE #3: PC PAINTBRUSH-1-'’ SOFTWARE. 
Create original art or scan and edit existing art. It 
also supports scanned images such as logos and 
diagrams, and helps you merge graphics with text. 

CHOICE #4: POLARIS SCANMERGE” 
SOFTWARE. Scan and add graphics without 
leaving your application. And make copies directly 
from your desktop. 

Fbr more details, see your Authorized HP Dealer . 
Once you’ve decided which free software you 
want, this is how to get it. 


Cut heie for your free software. 

Then follow these simple steps 

1 Buy an HP ScanJet desktop scanner between April 1 . 1988 and 
July 31. 1988 

2. Cut out the bar code and serial number on the ScanJet box located 
below the product nurtiber 9190A 

3. Mail it along with a copy of your dated sales receipt and this 
completed form 

Check one of the following premiums. 

□ 3 HP LaserJet Series II Soft Fbnts □ PC FhintBrush -I- Software. 

□ FhgeMaker Fbrtfolio , □ Polaris ScariMerge Software . 


Name 




State/Zip 



MaUto HP ScanJet Offer 

ACS Markeung Services. Inc 
PO Box 8202 
Beaverton. OR 97005 

l^rms Oflet good between 41 and 7/31/88 Bequests must be postinaikBd by SIS'BS OntyloOerpet 
person or address HP emidoyees. dealers and internal otdec aie inebgibte where tax^. re BtnctBd. 

or prohibited by law HP is not responsible for requests lost, damaged, or ddayed in maihng or the 
periormancednon-KPsoftwam ABow4-6weeksloi(Mivery OSer goodonlyintheU.S andCanada 



B 
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Build up 
or scale down 
images with the 
HP ScanJet 
Scanner. 


Now there's a desktop scarmer that 
lets you shape up images— the 
Hewlett-Packard ScanJet scanner. It 
gives your IBM AT or XT the muscle it 
needs to integrate photos and line art 
into newsletters and other publications. 

HP's ScanJet scarmer features a 
flatbed design that works like a copier, 
letting you scan anything from wallet- 
sized photos to hefty, bound docu- 
ments, from color to black and white. 

We teamed ScanJet scanner's able- 
bodied design with a teal heavyweight, 
Scanning Gallery software. Scanning 
Gallery lets you preview an image 
before editing it. And it lets you size 
your original to fit your exact dimen- 
sions — even if it means enlarging it 
200% or reducing it 13%. 

Plus ScanJet scanner is compatible 
with the top 20 desktop publishing 
software packages. And it lets you 
input text with ReadRight software. 

Even its price tag is lean. For only 
$1,990* you get the HP ScanJet scan- 
ner, interface kit and Scanning Gallery 
software. And for just $595 you can 
add ReadRight software and get a 
complete image and text system. For 
more information, call 1-800-752-0900, 
ext. 902A and ask for the HP ScanJet 
Pack. 

* Suggested U S list puce 

HEWLETT 
PACKARD 

CIRCLE 237 ON READER SERVICE CARD 


C> 1988 Hewlett-Packaid Company 


INTRODUCING THE MOST 
“ALL IN ONE” LOOP 286 


POWERFUL, 

COMPUTER 



LOOP 88 

* Intel 8088 Base System 
*4,77 — 10 MHz Clock Speed 

* 640K Memory on Board 

* Hard & Software Swilchable 

* 8 Slots 
*ERS0 BIOS 

* 150W Power Supply 

* One Teac 360 K Floppy Drive 

* Floppy Drive Controller 

* AT Type Keyboard (84 Keys) 

BASE SYSTEM $539 


ALL SYSTEMS WITH; 

• One Year Limited Warranty. 

• 72 Hours Burn in Work. 

• Fully Assembled & Tested 
Assurance in U.S.A. 

• 30 days money back guarantee. 

• FREE UPS ground in U.S.A 

• Maior credit cards acceptable. 


LOOP 286 

* Western Digital 286 Main Board 

* Western Digital BIOS 

* 1 MB Memory on Board 

* 1 Wait State 

* 0 Wait State Available 

* One 1.2 MB Floppy Drive 

* 200W Power Supply 

* Enhanced Capacity Keyboard (101 Keys) 

* Case Dimension 17" * 16” * 6" 

* Best Quality Guarantee 

BASE SYSTEM $1335 


Built-in Inter 12 SMH 2 80286 
\ Microprocessor 0 or 1 wait states 
available Fully IBM Ar compatible 
Uses latest surface mount 
tecbnolooy by Western Digital 

2 Built-in 1 MB Ol ORAM at 2S6K 
^ X 9 SIMM Expandable lo AMB 

0 Built-in single chv Paradise PEGA 
^ video controller Supports up to 
640 X 460 resoiulion, 16 colors 
from a palette ol 64 . EGA CGA 
MOA Hercuies*^ and 
Plantronics 
Colorplus'* 
compatible. 

Simulates color 
with 16 shades 
on monochrome 
monitors 

4 Built-in single chip 
^ floppy disk 
controller 
Supports up 
to 4 
single, 
double 
or high 
density 
3-5 or 

5.25 inch orives 


CALL SPECIAL PRICE FOR HARD DISK, MONITOR TAPE BACK-UP, CO-PROCESSOR & MODEM 

QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


5 Built-in single 
chip hard disk 
controller. Can 

operate two ST/ 
506 or ST/412- 
based disk 
drives using 
MFM (Modified 
Frequency 
Modulation) data 
encoding format 
with 32 Bit ECC 
(Error Correction 
Code) 

6 Built-in 2 serial ports 
through 10 pin headers 

1 Centronics parallel 
port through 26 pm 
header 

7 Built-in PS/2^ compa- 

tible mouse port 

B Built-in expansion 
slots— 3-16 BIT AT 
BUS and1-8-Brr PC 
BUS Automatic bus 
decoupling eUmmates 
compatibility problems 
with 8 MH; add on 
cards 

9 Buill-in CMOS clock 
calendar with buHi-in 
system configuration 

information 

10 Buitt-m 60287 math 

CO- processor slol 



ORDER HOT LINE: 1-800-521-4892 

IN CALIFORNIA: 1-714-937-1670 


Vertex 

Advanced Research, Inc* 
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COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 
1820 Orangewood Ave., Ste. 203. Orange. CA 92668 





COVER STORY 


ADMINISTRATIVE RELIEF FOR 



MANAGERS 


Most network operating systems leave a gap when it comes to 
tools for network administration. Eight LAN utility programs try 
to fill that gap, offering network managers a mix of options to 
meet their need for administrative assistance. 


A lthough years of experience with 
minicomputer operating systems 
have demonstrated the value of activity 
monitoring, auditing, and bill-back sys- 
tems for LANs, even high-end operating 
systems — with a few notable excep- 
tions — don't offer these capabilities. The 
market's response to the need for tools for 
network administration is a mixed group of 
LAN utilities that offer a pinch of this and a 
dollop of that. 

The eight utility programs we evaluated 


generally try to fill in the gaps in network 
operating software, offering features that 
rightfully should be available there in the 
first place. These LAN utilities include 
Westeon Ass<x:iates' ARC-Monitor Plus 
and E-Monitor. 3Com's EiherProhe. 
Computer Communication's LAN MAP. 
LAN Services' LANtrail. FTP Software's 
LANWalch. Blue Lance's LT Auditor, and 
Pacific Software's Network Assistant. 

Some are intended for use on any net- 
work. while others are for exclusive use 


with one operating system. ARC-Monitor 
Plus is for use on an ARCnet LAN. while 
LT Auditor. LANTraii. LAN MAP. and 
Nertmrk A.s.d.stunt are designed for use 
with Novell's NetWare. EtherProbe and 
E-Monitor are intended to supplement an 
Ethernet LAN — also the primary applica- 
tion for LANWatch. 

As the reviews that follow attest, these 
add-on third-party LAN utilities range 
from so-so to excellent. You'll also notice 
that they occasionally share features with 
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■ LAN UTILITIES 


some of the workgroup pnxiuctivily pn> 
grams that wc also review in this issue. 
The line between the two groups of pro- 
grams is sometimes a blurry one. 

Not everyone with the duties of a net- 
work administrator needs a stack of net- 
work utilities. But as installations and ap- 
plications grow larger and more complex, 
so dues the value of automated tools fur 
network monitoring, activity tracking and 
logging, and troubleshooting. 

— Frank J. Derfler, Jr. 

ARC-Monitor Plus 

ARC-Moniior Plus, a low-cost ($75 per 
LAN). ea.sy-tivuse diagnostic tool from 
Westcon Associates, offers the features 
that you need in order to to check the status 
of your network periixiically. Designed for 
networks using the ARCnet cabling and 
access protocol scheme, it enables experi- 
enced network managers and installers to 
determine where problems lie or how 
much the network is used. 

In most cases ARC-Mtmilor Plus gives 



FACT 


FILE 


.\m Wtonitor Plus 
Wcslcun AsMK'ialcv Inc. 
l4(lMarMcda)c KJ 
hastchcMcr. NY 10707 
(914)7794773 
IAM Prkc: S75 per 
AKCnet LAN invlallu* 

(HHI 

Rvquln-v: :5^K RAM. ARCncicard. IX)S 
3.1 (V later 

In Shiirl: This atTixxlable Uxil gives yini an 
inskk* l(H>k at nciwiirk traffic un an ARC'nct 
LAN NiXciipy pruleclcd. 
qpcl E -N ReADER SE«V*CE CARP 


wwteow 


you plenty of information to go on. What 
the program drxtsn't do is decixJe informa- 
tion inside the packets, the way such Eth- 
ernet monitoring pnxiucts as The Sniffer 
and LANalyzer do. Nor docs it tell you if 
packets are generated by NetBIOS or the 
Server Message Block parts of the 
networking software. And although it docs 


tell you how many packets are moving on 
the network and how well, it does not re- 
port what they arc doing. 

STARTUP OPTIONS You can start 
ARC-Monitor Plus with several options, 
including token counting, setting the 
screen up to display nixie activity, and cre- 
ating an ASCII "nixlemap" file. You can 
use this file, with its nixte addresses, pack- 
et counts, and nixIc names, in word pro 
cessors. databases, and spreaiLsheels. 

ARC-Monitor Plus can tell you how 
many packets each nixlc generates to give 
you a picture of activity. A typical installa- 
tion uses coaxial cables to hook each nude 
together through a series of hubs. 

With nodes using a token-passing 
scheme to regulate the order of transmis- 
sion on the cable. ARC -Monitor Plus mon- 
itors the activity of tokens and packets on 
the cable through the network interface 
card. It works with most common ARCnet 
cards, including those from Standard Mi- 
crosystems. Pure Data, and Thomas Con- 
rad Cotp. 


Network Utilitie.s: Summary of Features 

(Products listed in alphabetical order *) 



ARC- 

Monitor 







Network 


Plus 

E-MonItor 

ElherProbe 

LAN MAP 

LANtrill 

LANWitch 

LT Auditor 

Assistant 

Number of authorized users 

1 

Limited 

t 

10 

Limited 

1 

Limited 

Limited 



only by 



only by 


only by 

only by 



server 



server 


server 

server 

NetBIOS required 

o 

o 

o 

o 

O 

O 

o 

O 

Memory>resldent 

o 

o 

o 

o 

• 

o 

• 

• 








(shell 









onPyl 


Memory required in background mode 

NA 

N A 

N A 

NA 

5K 

NA 

20K 

29K 






per 


on each 







workstation 


audited 

station 


Memory required in foreground mode 

t2eK 

i2eK 

2S6K 

128K 

2S6K 

tSOK 

14SK (on 

NA 








supervisory 
slatxxt only) 


Record and file locking included 

o 

o 

o 

o 

o 

o 

o 

o 

Menus included 

• 

o 

• 

• 

• 

o 

• 

• 

Tracks network usage 

o 

o 

o 

o 

• 

o 

• 

o 

On4ine help available 

• 

• 

• 

• 

o 

• 

• 

o 


— indcjiesEtMorkChoce •— >bs — No 

‘Pnees are omtted because o( the compitttiiy of LAN pnemg opeont 
N A— Not applicable product does not have this feature 



PC MAGAZlNt ■ JUNEI4. I9KK 
24K 




A LOOK IN THE BOSS’S TOOLBOX 

Options for the network administrator include tools for generating reports and 
maintaining an on-screen history of members’ activity. 


DKWirOR, Vertion I.IB. (c) Copyright 1%?, Uestcon Atsociates li 


This E-Moni(or screen depicts the amount of data flowing through 
the network at I -second intervals: the chart’s range is auto- 
matically scaled to meet the actual conditions. In this example, one 
burst of activity reached 80 kilobits of data per second. 



Once L ANtrai I ’ s raw data is compressed, the program ’ s batch 
mode allows overnight generation of several different reports. 
After LANtrail executes the commands in the batch file, it can 
automatically log the supervisor off the network. 




One screen in LAN MAP displays a list of users signed on to the 
network. While this allows the network manager to keep an eye on 
who is using the network, there's no indication of how much 
activity is taking place. 



In the LAN Access History Log, LT Auditor shows the log-in and 
log-out times for every audited user. Also helpful is the File Access 
Report, which shows who used what, when and where, for every file 
access matching a user’s filter. 


PC MAGAZINE ■ JUNEI4, 1988 
249 






Complete OS/2 St 
Full Fault Toler 
Multi-Level Syst 
Extensive Networ 



SFT v2.1 

MIS-conceplions about 


Traditionally, the MIS world has viewed 
PC-based local area networks with a healthy 
dose of skepticism. A “prove it to me” attitude. 
And in an arena ruled by powerful main- 
frames, that approach has given rise to a 
few misconceptions and doubts about LAN 
performance. 

Well, doubt no more. Because with the 
industry standard SFT NetWare v2.1, Novell 
offers the LAN software powerful enough to 
convince even the toughest MIS skeptic. 

SFT NetWare v2.1 gives you the features 
and functionality of mini/mainframe systems 


at a fraction of the cost With extensive fault 
tolerance, security and LAN-to-mainfiame 
connectivity, it makes LANs advanced 
enough for major corporate, government 
and education installations. 

No other LAN software even approaches 
the level of fault protection and data security 
built into SFT NetWare v2.1. Novell has 
pioneered LAN fault tolerance, and provides 
protection from failures in server hardware. 

In addition, enhanced security locks and 
passwords give you complete control of the 
information stored on your LAN. 


©1988 Novell Inc.. World Heodquorters, 1 22 Eost 1700 South, Provo, Utah 84601 |801 )379-5900 


pport 


ant Capabilities 
am Security 
k Management Controls 



puts to rest the 
LAN performance. 


SFT NetWare v2.1 simplifies network 
management with menu-driven utilities that 
let you control the netwoiic fi'om any work- 
station. Advanced accounting features allow 
you to audit and account for users or depart- 
ments utilizing network resources. Available 
communications links give you unsurpassed 
connectivity with mini/mainframe systems 
and other LANs. And SFT NetWare v2.1 
supports OS/2 as well as DOS woricstations. 

To get LAN performance that raises 
your MIS standards, get the LAN system with 
no doubts about it— SFT NetWare v2.1. See 


your Gold Authorized Novell Reseller, or call 
1-800-LANKIND. 

For more information, call from your 
modem 1-8004444472 (8 bit, no parity, 

1 stop bit) and enter the access code NV216. 


M N O V E L L 


For netwoiic solutions, 
you should be seeing rei 
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T Zero. 
Learning 
Qurve^ 

SPF/PC 

“The best editor by far for 
MVS programmers.” 

I •' ' 


“This product is superb! There 
is absolutely no learning curve 
if one is already familiar with 
IBM's mainframe ISPE” ! 

“SPF/PC is probably the most 
outstanding utility we have.” 

l ^ 1/ 

il .. /■ I 

I 

“With 15 years of mainframe j 

programming, I find SPF/PC ‘ 

to be the friendliest software | 

on the PC.” j 


“\imr product allows our 
programming staff to move 
from our IBM mainframe to 
PC’s very easily, saving us time 
and money.” 

/. I. ^ 


more proof? Call or write 
for a free demonstration diskette. 

SPF/PC, so much like the 
mainframe you'll forget you're 
editing on a PC. 


Command Technology 
Corporation 

1900 Mountain Blvd., Oakland. CA 9461 1 
Telepone: (415)339-3530 
Telex: 509330 COMMAND TECH 
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The program captures up to 1 .000 
packets per scvond. But sinee even this 
rate isn't fast enough for some busy net- 
works. Westcon cautions against relying 
on the raw packet count as an accurate per- 
formance measurement — some packets 
can be lost. 


every network software developer, it does 
give installers and administrators a clear 
window into the ARCnet LAN. Added to 
its low price and easy-to-interpret dis- 
plays. that capability makes ARC-Mimilor 
Plus a handy tool for use with an ARCnet 
LAN. — Edward Halbert 


OTHER FFjkTCRES The ARCnet ar- 
chitecture uses a process of network ' ‘re- 
configuration" to add or delete stations on 
the network as they go active or inactive. 
Recons, as they are called, are a normal 
part of ARCnet operation. But repealed re- 
cons also occur when a network interface 
card or hub is failing or the cable is bad. 

Since reconfigurations arc invisible to 
the networking software, you might note a 
degradation in performance but see no er- 
ror messages or other sign of trouble. In 
that ca.se. checking the reconfiguration ta- 
bles displayed by ARC-Monilor Plus may 
show repeated reconfigurations and indi- 
cate the suspect card or hub. ARC-Mimilor 
Plus also comes with a memory-resident 
program that will flash a banner and beep 
when a reconfiguration ixtcurs. 

In addition. ARC-Monitor Plus can col- 
lect data for up to 32 mxles at a lime. You 
can select a segment of numbered mxles to 
monitor, and the pmgram will total packet 
counts for the group of nodes that you have 
selected. 

The Token Timing graph is useful in 
determining whether your LAN has 
reached its capacity. The liming graph 
gives you four types of information: Token 
Pa.ssing, Message Overhead. Data Trans- 
fer. and Reconfiguration. 

Token Pa-ssing counts the number of 
times a token or free packet is given to a 
particular machine during a period of time. 
The number is multiplied by the number of 
nodes on the network to determine the time 
spent pa.ssing the token. Mes.sage Over- 
head refers to the amount of extra time 
spent sending message "overhead" char- 
acters and checksum values. Data Transfer 
mea.sures the lime it lakes to send a single 
byte to another machine. The Reconfigur- 
ation measurement shows the percentage 
of lime spent in reconfiguration. Another 
handy feature is the cable lest, which tells 
you whether you have lo.st the physical 
connection to the network. 

Allhixigh it doesn't meet the needs of 


I 


! 


E-Monitor 

E-Mimhor, from Westcon Assrx’iates. a 
New York-ba.sed network systems com- 
pany. is a basic network monitor that sells 
for $75 per Ethernet LAN . It can show you 
the amount of data that an Ethernet net- 
work transmits, the percentage of lime the 
LAN is active, and the presence of bad or 
broken network packets. 

E-Monitor is ntx designed to be a fully 
featured analyzer. Instead, it's a low-cost, 
functional utility that's easy to use. The 
menu-driven program uses color effective- 
ly to display information. It presents the 
data in a graphic form that a novice or non- 
technical user can quickly interpret. If 
you're a network administrator, you wixild 
probably run this package when your 
networked computer isn't doing other 
jobs — just to have a window into network 
operations. 

RUNS ON WORKSTATION E-Moni- 
tor runs on a workstation, and Westcon 
recommends that you not run the program 
in conjunction with the networking sofl- 
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E-Moniior 

Wcsicon AsMK'iales Inc 
140 Marbledalc Rd 
hasichesitfr. 10707 
(914) 77<*-4773 
List IVice: S75 per 
liihemet LAN 
Rw|mrfs;1^6KRAM. 
one disk dnvc, IXlS.^.Oiwlater 
In SiMirl: This Inw-cosi, ea-sy-to-uso pro- 
gram lor moniloring an Elhcmd LAN is an 
allemaliNC to higher -end network analyzers 
such as Hxcclan's [ithemet Analyzer and 
EihfrPrt*hr fnmi .‘KTom. The pri>gram runs 
tm rnttsi ciminxtn Kihemet canJs and requires 
no networking soUware. Not a^y protected. 
ORCLL66S JNRtAOCn SERVICE CAfO 
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jmdntMikyou need 
a new word processcr. 

If you answer yes to just one of these questions, you’ll 
find that you’re a prime candidate for a new, advanced level 
of word processing. 

Yes No 

Do you create any of the following types of business documents: 
reports, plans, proposals, presentations, manuals, contracts, 
documentation, specifications? 


□ □ 


□ □ 


Do your documents call for more than words? Or have you 
considered a desktop publishing package to mix graphics, 
spreadsheets or tables with text on a page? 


□ □ 


In the process of creating a document, do you or others frequently 
have to review and revise it? 


□ □ 


Have you ever had occasion to create a document without sufficient 
time to turn it around? 


□ □ 


Is it critical that your documents look great? 


O 1968Lo(iBDrvek)p{nentCi*puration. Lotus. Lotus ManutcniN. I-2-3, 
f>}mphon>'. pRvtancf and Graphwntrrtrrrmistmd trademarks ii( Lotus 
DnYloptneni Corporation RetStripl is a regi^rred trademark of Adobe 
Sy stems. Inc. AutoCAD a a reAistefed trademark of Autodesk, Inc. 
*k(anuKnpt and Manuscript evaluation kit require 5I2K and a hard disk. 


Turn this page over and fold on the dotted 
line to find owf why you may be a candidate 
for a whole new l^l of wonrf processing. 





pu do need 
pancessor. 

Ify'ou answ'ered yes to just one of 
these questions, you are a candidate 
for LotusT Manuscript* 2.0. 

Manuscript is specifically desired for 
documents with tables, graphics, auto 
matic numbering and tables of contents, 
cross referena's or indexes. It can easily 
handle mutine correspondence, too. 

Manuscript merges text with graph 
its creat^ in l'2-3r Symphony,* 
Freelance* Plus, and Graphwriter* D, 
as well as ftistscriptr .TTF, .PCX, 
AutoCAD* files and more. And it's 
great at handling tables. 

Manuscript has many editing features 
and even provides for reviewer’s com- 
ments. Our draft copies look just like 
the final version, with the ri^t type- 
faces, graphics and tal)les in place. 

I 

Manuscript easily supports m^r revi 5 
sions to text , data, and fonnat, so that | 
last minute changes are a cinch .Plus f 

it can link your most current 1-2-3 or | 
Symphony spreadsheet data to tables 
in your document. 

Manuscript produces higher quality' 
pages than conventional word proces- 
sors, with sophisticated hyphenation 
and justification, plus balmiced news 
paper style columns previously available 
only on high end publishing systems. 


Manuscript 2.0 gives you all 
the advantages of fiill-featured 
word processing, along with the 
powerful design and typeset- 
ting capabilities of desltop and 
electronic publishing— for the 
highest quality print^ pages. 

TYy Manuscri^ . Order our $15 
demo kit and get 
woridngsoftware i 
and a tutorial j 

manual.* Call j 

1 - 800 - 345-1043 { 
and ask for demo . 
kit AGP 1450. a. 

Lotus Manuscript 2.0 
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ware. You simpty load E-Monitor and an- 
swer a couple of questions abcrut your 
hardware. The program is compatible with 
networking cards from .3Com and other 
vendors. 

After the program starts, you can select 
one of four tests: Bandwidth Usage. Net- 
work Data Capacity. View Information 
(packets) Center, and Cable Test. The 
Bandwidth Usage test shows what per- 
centage of the bandwidth is being used. 

The program samples the network and 
displays data at I -second intervals. The 
network administrator can determine if the 
network is heavily loaded by looking at the 
scrolling bar chart on the screen. 

In the Network Data Capacity test, E- 
Moniior counts data in a real-time mode 
and keeps minute-by-minute averages. 
You can see the number of gorxl-to-bad 
packets sent through the network. 

The View Information option tells E- 
Monilor to capture the data being transmit- 
ted overthe wire. The program can capture 
packet headers containing source and des- 
tination ID. packet type, and packet 
length, and analyze these features to deter- 
mine network stability. The cable checker 
feature sends a packet down the cable and 
can tepofl a bad or unterminated cable. 

If you manage an Ivthemet network, 
you should have E-Monilor in your toolkit. 
It's easy to use. even for a nontechnical 
person, and it's an inexpensive and useful 
window on the LAN. — Edward Halbert 
and Frank J. Derfler, Jr. 

EtherProbe 

ElherProbe is a software-only, low-cost 
($995) entry into the LAN analyzer market 
from 3Com Corp. Working with 3Com's 
standard and microprocessor-equipped 
network interface cards, ElherProbe's pri- 
mary strength is analysis of the network 
protocols used in yCom's 3+ Share. 

Installation is easy. The instruction 
manual offers detailed instructions; all you 
do is make a boot disk and transfer the con- 
tents of the program disk to it. But to ad- 
dress the network interface board, you 
must have the software drivers that come 
with 3Com'sJ-f Share software. 

ElherProbe makes it easy to set filters 
so that you can see packets going only to or 
from certain stations. But doing so is usu- 


[ ally necessary, since the ElherProbe buff- 
I er can hold only 2(X) packets before it starts 
' overwriting the oldest information. 

I The small buffer size is the program's 
I biggest limitation. With carefully timed 
sessions and the use of filters, though, you 
! can reduce the impact of the small buffer 
size. You can also use an automatic trigger 
I and limit collection to the maximum of 
200 packets. 

To help identify your data packets, you 
can specify names containing up to 12 
characters to replace the 1 2-digit Ethernet 
station address number. A nifty overlap- 
j ping window display allows you to enter 
i station names and the category (server, 

! user, and so forth) of the station. These 
I identifications are useful for sorting and 
analysis. 

I DIFFERENT FORMAT ElherProbe 
departs slightly from other analyzers in the 
j format in which it presents system activity. 
From the main menu, you see a summary 
of conversations between different nodes, 
along with packet counts and directions. 
The screen highlights the tiarst active con- 
; versation. Packet transmission shows up 
on the screen as a small face symbol along 
with an arrow pointing in the direction the 
packet is traveling. You can zoom in on a 
particular "conversation" and see the 
packets either in the order of the conversa- 
tion or in the order they appeared on the 
1 network. 
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E th e iPr ebe 
3CaniCaq>. 
3l63ICiferlU. 
S»ttClaia.CA 
9MS2-8I4S 

(« 18 )S 62 - 6 «a 

LUFl1n:S99S 
Bcqi*«K64aKRAM, 
Ethemel card (EtherLink Phis card lecom- 
nieiaded).DOS3.1 or laser, 
la Short: This netwoikiag software ttsm a 
30Qm EtherUnk Phis neswork imei&ce card 
iiilo a tow-coal IEEE 802.3 Elheniet LAN 
malyaer. it won't help find c a bl e bre a ks, hut 
k will help oonTiguie the LAN for opthman 
perfot ma occ. Not copy proSecled. 
cacuiasomtEAotnagMctcaip 
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EtherProbe will also decode packet 
header information for several types of 
packets. This information is in ^glish, 
decimal, or hex fields with English 
prompts. 

When using the EtherProbe software 
with an EtherLink Plus card, you can dis- 
play packet arrival time either as an abso- 
lute time (in milliseconds) from a packet 


it won't help you find cable breaks, it will 
(with patience and some manual data re- 
cording) help you configure your LAN for 
optimum performance and recognize 
problems before the users complain. Eth- 
erProbe gives you your money’s worth — 
even if you use it only to leam how LANs 
operate. — Frank J. Derfler, Jr. and 
Greg Campbell 


■ The $995 EtherProbe 
package will do as good a 
job as a $ 17,000 device in 
finding a malfunctioning 
card or determining who’s 
loading a 3Com network. 


that you "mark," or as relative time be- 
tween packets. You can also display the 
percentage of network use at the time the 
packet arrived. 

Interpreters EtherProbe includes 
protocol interpreters for the packets com- 
monly used on 3Com systems, itKluding 
the XNS (Xerox Network Standard) proto- 
col stack, the IEEE-standard Ethernet 
packets, and the 3Com exteasions to Mi- 
crosoft redirector SMB (Server Message 
Block) packets. Unfortunately, you cannot 
add protocol interpreters to the existing 
suite. 

The documentation includes diagrams 
of typical screens, and several appendixes 
with technical information. 3COM supple- 
ments the operating manual with the The- 
ory of Operations manual , which describes 
the Ethernet architecture to help you un- 
derstand what you see on the screen. As 
with most producLs. the best way to leam 
how to use the program is to experiment. 
EtherProbe is a great way to leam about 
and troubleshoot all the things that go on 
inside your network. 

The $995 EtherProbe package will do 
as good a job as a $17,000 device in find- 
ing a malfunctioning card or determining 
who's loading a 3Com network. Although 


LAN MAP 

LAN MAP. which Computer Communica- 
tion markets for $ 1 95 , is a simple network- 
monitoring and activity-logging utility 
program for Novell networks. Administra- 
tors of Novell networks use it to see graph- 
ically which workstations and users are 
logged on to the network. 

The LAN MAP package includes a sim- 
ple editor and a program called NetList. 
Net List lists the active file servers, show- 
ing each logged-in user name and the asso- 
ciated physical node address. You can use 
the output of this utility as an input into a 
MAP file (although you must know how to 
u.se 1X)S redirection to do so) and then edit 
the MAP file. LAN MAP uses this MAP 
file to create a display showing active users 
and their associated workstations. 

You can create a screen display with the 
editor, which lets you position each node 
name in different places on the screen. The 
number of node names you can get on one 
map screen depends on how you arrange 
the map and what other information you 
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IAS MAP 
Computer 
Communication Co. 

151 New Park Ave. 
Hartford. CT()6 1 06 
(20.1)236-5873 
list Piict: SI95 
Requires: 256K RAM; 
tHic disk drive; }^o\e\WAdvtmced NetWare. 
Version 2,()A or later. DOS 2.0or later 
In Short: This relatively simple program, 
which displays active stations and users on a 
Novell network, offers simple activity log- 
ging and is fairly easy to install arxl u.sc. Not 
copy pnKecicd. 

otfiui:a«aoNntAp[RS£RvK:t.CAF>o 



Buy one, 
get one 
free. 


( Bve, . 

productivity 
enhances pr^ 
by over 300,000 
PC users. 

i 

i 



True multi- 
tasking thit'i 
easy to use. 
$69.9$ 


For instant 
do-it-yourself 
^ta 

integration. 

$99.95 


Switches 
iostandy 
among programs 
aM files 
$79.95 



NewreleaK4.0 Compresses 
with advanced 1-2-} and all 

filerecovery otherfiles. 

tools. $69.95 

$69.95 

For more information, call 1-800-272-9900. 
(603).627-9900inNH 

SoftLqgk: 

SOLUTIONS 

St^Logic Solutions, Inc. 

One Perimeter Road 
Manchester, NH 03 103 vns 
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Here are a few plugs for 
our new software 


Making Ends Meat 

At Equinox we know how difficult it is 
to get all your PCs under control. We 
know you need a reliable, secure 
network that's easy to install and 
manage. One that lets PC users ex- 
change Information with your 
mainframe and each ofher, and allows 
printers and modems to be easily 
shared by everyone. A network that 
won't blow your budget sky-high. 

Prasanting SwitchlM 

SwitchLAN Is an integrated pop-up PC 
communications program. It provides 
“hot-key" micro-to-mainframe access, 
PC-to-PC file transfers and printer 
management with Equinox Data PBXs. 
SwitchLAN was designed lor organlza- 
fions fhal don'f require Ihe mulli-user 
lealures of PC LANs but do want the 
efficiency and cost savings offered by 
PC nelworking. 

SwIlchLAN's extensive help and pull- 
down menus guide even the most 
basic PC users through file transfer, 
host access and printer operations. 
People don't have to become network 
gurus to use if. 


Tha “Switch” In SwitchLAN 

An Equinox Data P6X is SwItchLAN's 
network hub. All connections are made 
using telephone type twisted-pair 
wiring and the serial “com" port al- 
ready in your PCs. You dont need to 
buy network servers. Install expensive 
network boards in every PC, or 
struggle with coax cable. 

SwitchLAN and an Equinox Data PBX 
put an end to "Sneakernet*, simply 
and at a fraction of the cost of other 
approaches, so you can afford to 
network all your PCs for what you 
might otherwise spend on just one de- 
partment. 

Don't take our word for it. Plug a free 
SwitchLAN demo disk in your PC and 
see for yourself how simple and 
capable If Is. 

Cain -800-DATA PBX 

In Florida: 305-255-3500 
Equinox Systems Inc. 

14260 S.W. 119 Avenue 
Miami, FL. 33186 

EQUINOX 

Simply Better Networks 
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associate with each node. 

When the program mns, active nodes 
are highlighted on the screen. On a color 
monitor, the nodes appear in brown char- 
acters; on a monochrome monitor, they 
display as normal-intensity characters. At 
regular intervals, LAN MAP polls the net- 
work for active nodes and displays the log- 
in name of each user on the LAN in place 
of the physical node address. 

Accompanying each log-in name is the 
network station ID of that node. IAN MAP 
displays log-in names for users who are 
logged in to LAN MAP's default server in 
yellow on a color monitor (high intensity 
on a monochrome monitor); in contrast, it 
displays users who are logged in to other 
servers on the same network in brown 
characters (normal intensity on a mono- 
chrome monitor). 

INSTAUA’nON LAN MAP is easy to 
install, but the installation program that 
comes on the disk isn't a program. When 
you type INSTALL, the screen displays a 
brief description of this application, gives 
a toll-free number to call if any problems 
occur, and finally lists the four steps for in- 
stalling the program yourself: 

1. Z: <Enter> |to make SYS:PUBLIC 
the default drive] 

2. NCOPY A;*.» Z;*.* <Enter> 

3. FLAGZ:LANMAP.COMSRO 
<Enter> [to make a read-only file] 

4. FLAGZ:NETLIST.COMSRO 
<Enter> [to make a read-only file] 

If you need an instruction manual, LAN 
MAP includes a 25K ASCII file on the 
disk, which you can read on-line or print 
out as hard copy. 

SIMPLE MENU You run LAN MAP by 
choosing from a simple menu that lets you 
display a map, edit a map, or select a spe- 
cific map. The map display is useful be- 
cause it tells the system administrator 
who's on the netwoik and where, depend- 
ing on how you organize the map. You can 
arrange display maps by server, work- 
group, users of a specific application, or 
any other category . LAN MAP can monitor 
up to 2SS users and eight attached servers. 

When you display the map, you can 
choose from a couple of options. You can 
require a password before leaving the dis- 
playing mode, which enables the adminis- 
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tralor to walk away from the terminal and 
keep the map up without worrying that 
someone may copy or destroy files. 

Another option enables you to obtain a 
record of how many users are logged in to 
the different file servers on the network. 
You specify the name of the server’s log 
file and how often you want it checked { 1 
to 30 minutes). An additional option lets 
you search for a specific user by log-in 
name. You could use this listing to bill for 
and/or predict system activity. 

LAN MAP isn't all things to all people. 
You need some DOS proficiency to run the 
program, but no more than a network ad- 
ministrator needs for other tasks. If you 
take the time to set it up, LAN MAP can 
show you what's happening on your LAN. 
— Richard Hubbard 

LANtrail 

With Novell's A/erWare flexing its muscles 
as one of the most popular network operat- 
ing systems going, it isn't surprising to 
find utilities like LANirail, from LAN Ser- 
vices, for $595 per server, LANtrail 
watches and logs all user activity on your 
Novell network. 

Designed as a supervisor-only tool, 
LANirail comes in two parts. One part, 
LANTRAIL.COM, runs memory resident 
on the workstation and logs all file activity. 
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lANlnal,\tnioB2.0 
LAN Services Idc. 

19 Rector St., ISdifkxN- 
New York, NY 10006 
(212)797-3800 
List Price: $S9S per 
server. 

Requires: Novell's AJ- 


vanced NetWarel86 and NetWare/2S6. Ver- 



sion 2.0 and later. Siqxrviscr 2S6K RAM, 
IBM-compatible dedicated file server woik- 
station; DOS2.i or later. 


In ^ort: Hus network audit utility for No- 
vell's NetWare systems features ei^t types 
of network activity retorts. The RAM-Resi- 
dent worksttUion module logs all network ac- 
tivity, and report generation is sofrfiisdcated 
but slow. Not copy protected. 

OHCLEiaaONREADetSeBVICECAflD 





WSJ KILL Yoxassa 
suBCHma TOE nun? 

Wlthiaainfc".ther8TOlMaonaiyn0w i^search* program 
for joSk :^*11 find any document In Kndsl No matter 
iirtiat it waa named, or irWit was stored^ 00 ^, ITo Indexes. 

Ho kidding Finally, a to more sensibie way to store and 
retrieve files than with those endless alphabetical dlrectoiy 
lists, or having to search for documents. 

The nieBank'* Electronic Kle Cabinets automatically 
generate totaJlv graphic file cabinets, drawers and folders - 
not just symbols or icons. Drawers that actually open on 
your screen you label by client, project, accounting periods, 
areas of operation -instant organization for eveiything you do. 

FUeBask cabinets are memory-resident - they “pop-up" for 
Instant access to any file - from your word processor, 
spreadsheet, database, or with just about any other program 
that runs on an IBM or compatible PC, XT, AT, or PS/2. 
And FileBank takes care of ^e complex commands and 
procedures of the PC’s operating system, drastically reducing 
the time and expense of computer training. And eliminating the 
hassles of using a PC. Increased productivity, with reduced 
stress, by helping people work smarter, not harder. 

After aU, isn’t that what PC’s are for? 


FileBanlc”' 

Electronic File Cabmets 

The ‘ho-seareh" solution” 

Support Station” Software 
Port omco Box assa 
A*t»u, Colorado Bieu (303) Ms-eoto 
Suggested list price: tl49 

IHTEOPPCTORT SPECIAL - OHLY <991 

For more Uiformatioo. or to place an order 

n*T.T. toll FREE: 1 600 IN ASPEN 

Free Telephone Support: 1 800 462-7736 



Order check or money order. Visa, MasterCard, COD, or purchase order. f'soPFMtr '1 

Please add 15 shipping and handling In UB., 16 for Canada, tl6 for all others. [ station '*] 

Colorado residents add 3% tax. SpeclQr dVa or S'-A diskette format 
Liosnsing available tor hardware and software manufacturers Deolsr. VAR 9 consultant tnquirlss welcome 
RKjuires PC-D06 or U8 D06 3.0 or higher. 364K total system msmoiy Hot required anymore: D06 trainisg! 

IBM. FC.Xr.AT, neiMPCOOearviraMmtnuer lesuuradtfadtmtrkaaf Imarnaaonal ftatiiMi Hachinn. Ine IB DOS is a nftftarad 
tfedsnsnufUleraKACDiT enjnswwi,, iiwmmi ndxmi eirsaoae erarwiWMxirMtjiitxrt nf ftipginrtSmMn 

ttStSdSPt a rt us l ua iiMv 
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por'ta*bl, a. [L. portabilis]: The ability to take your 
personal computing environment across town, across the 
country or across the world. . . in your briefcase. Or even 
send it by mail. 





To make it in business, you’ve always had 
to go the distance. 

But taking the office with you is something 
new. You can handle all this added respon- 
sibility, however, with complete confidence. 
If your data is safe within the world's first 
portable, fast-access Winchester: the 
Personal Data Pac. Only from Tandon. 

Like you, ^ this PC-compatible drive is a 
world- 
can 


any- 


class traveller. With it, you 
move mountains of data 
where, with complete 
reliability. Even when 
the going gets rough. 
The secret to the 
Personal Data 
Pac’s por- 
tability is 
a unique 

head locking and shock absorption 
system, which suspends the drive in 
a metal casing, housed in a rugged 
ABS case. 

So it’s ready for just about anything. 

The red-eye to Rangoon. A trip through 
the mail. Even an unintended fall off your 
desk. It will keep on working. 

And wherever the Personal Data Pac 
goes, it gets along splendidly. With 
a single, low-cost 
receptacle, the 
Tandon Ad-PAC, 


you can up-grade your cur- 
rent PC system. 

Just plug it in and you 
are set to share an entire 
library of software. 

Better yet, you no 
longer need dedi- 
cated workstations 
for everyone in the 
office and you are no 
longer restricted by your com- 
puter’s hard disk. You’ll have an 
unlimited capacity for hard work. 

And there’s one more thing you can do with 
the Personal Data Pac that you can’t do with 
other hard disks. Simply lock it 
away. Where only you can get at it. 

The Tandon Personal Data Pac. 
Perfectly secure. Completely 
reliable. And totally portable. 
However you look at it, it’s a defi- 
nition for personal freedom. And 
peace of mind. 

To learn more about it, see your 
Tandon Dealer or call us today at 
1-800-556-1234, ext. 171 . In California 
call 1-800-441-2345, ext. 171 . 
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We’re redefining 

personal computing. 



YOUR NETWORK’S 
THROUGHPUT? 


Here’s the solution! 


16-Bit ARC-CARD/AT" For 
AT COMPUTERS 
16-Bit ARC-CARD/MC" For 
PS/2" Micro Channel" Computers 


One of the knottiest problems 
In network configuration is 
finding the right boards to 
maximize throughput. Thomas- 
Conrad's 16-bit cards make the 
difference. 

*■ Highestperforinanceavailablefor 
ARCNET* LANs 

> True 16-Bit data bus interface 

Up to SOS faster than 8-bit boards 

► Works with EGA, EMS, 3278/79 
Effluiation Adapters. . .aii in the 
same workstation or fiie server 


100“o Bum ln. 2 Year Warranty 


TJgMA^^g^DCORPOR^^ 

Connecting to tot Future 

8403 Cross Park Drive, Suite 1C, 
Austin. Texas 78754 

800 - 332-8683 

(In Austin. Texas, call 836-1935) 

us at PC EXPO, Booth 1747. 

ARCNET is a registered trademark of Oatapoint 
Corp. PS/2 Micro Channel are trademarks of 
International Business Machines Corporation. 
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consuming only about 5K of RAM. | 

The other part, LANTRAIL.EXE, 
generates reports; you can also use it to set ! 
up default values for reports and printers 
and to define tokens. LANTRAIL.EXE 
can operate unattended in batch mode, in 
which it will sequentially execute sets of 
report-generation commands. 

PRODUCING REPORTS LANtrail's 
true forte lies in the number and variety of 
reports it offers. The program’s Network 
Access Report displays user name, Ether- 
net address, log-in date/time and log-out 
date/time (with its separate data entry to let 
the supervisor know whether a user re- 
mained logged in overnight). The File Ac- 
cess Report shows user name, Ethernet ad- 
dress, and date/time that files were opened 
or closed. LANtrail summarize’s any file 
operations that took place: open, read, 
write, check/modify date/time flags, or 
close. 

The program logs all changes to net- 
work security parameters in the Bindery 
Changes Report. Whenever someone adds 
or removes a user, or changes passwords 
or trustee rights, LANtrail records it here. 
Whenever a user accesses an application 
program, LANtrail makes an entry in the 
Programs Executed Report. While this re- 
port is easier to read than the File Access 
Report, it doesn't contain nearly as much 
information. 

If you're interested in knowing when 
users manipulate files and directories, 
LANtrail comes to the rescue with the Re- 
name, Create, Delete Report. A Directory 
Usage Report presents a glorified directory 
tree showing the percentage of disk space 
each directory uses. It also shows the size 
of directories in bytes and how many files 
they contain. 

The System Error Log alerts supervi- 
sors to network problems by listing all sys- 
tem error messages. All entries appear in 
the order in which they occurred. Finally, 
the Security Report gives supervisors a 
nicely formatted, printed copy of just 
about everything Novell’s SYSCON utili- 
ty reveals. 

SORTING REPORTS LANtrail gives 
you several ways to sort reports. You can 
specify, for example, a range of dates with 
keywords like Today, Yesterday, 


Lasuweek, This_week, This_month and 
Last-month. Or you can sort reports by 
user, filename, date/time, and file server. 

You can define a set of report defaults 
in LANtrail and alter them whenever you 
like; they tell LANtrail the types of reports 
that you use most often. Once the defaults 
are set, LANtrail can generate customized 
reports automatically. For example, you 
could set up the report defaults, using 
LANtrail menus that look and feel exactly 
like NetWare utilities, to exclude a certain 
group of users. As you exclude users, 
LANtrail moves their names from the In- 
clude window to the Exclude Window. 

LANtrail is preconfigured to support six 
types of printers, including the HP Laser- 
Jet Plus and the Epson FX-80 and FX- 100. 
If you want to use another type of printer. 


■ LAA^/ra//’s true forte lies 
in the number and variety 
of reports it offers. But 
generating reports is so 
slow that you may prefer 
to do it overnight. 


you can define it by supplying the ASCII 
codes (in decimal) for a few printer func- 
tions, like compressed print and reset. 

LANtrail has one major failing: slow re- 
port generation. Generating reports is so 
slow, in fact, that you may prefer to do it 
overnight. LANtrail compresses its raw 
data before it generates reports, and it takes 
almost a half hour to compress IMBofraw 
data. 

The LANtrail program compresses data 
by using tokens. Certain character strings, 
such as server names, occur again and 
again in reports. When you define a server 
name as a token, LANtrail replaces every 
instance of it in the raw data file with a sin- 
gle character; the LANtrail program lets 
you define up to 30 tokens. LAN Services 
estimates that compression using tokens 
puts 35 to 60 percent more data into the 
same disk space. 
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Graduate to 
Xy\^Ute m Plus 



You’ve learned so much since you 
purchased your first word processor 
that it’s time you graduated to # 1 , 
XyWrite III Plus. 


Graduate to XyWrite III Plus for 
time-saving features like instant 
reformatting, automatic hyphen- 
ation and a spelling checker 
that checks while you type and 
automatically expands abbrevia- 
tions! Hidden Notes, File Com- 
pare and Redlining let you 
juggle different versions. And 
nine windows let you move and 
copy text between multiple files. 

Graduate to XyWrite III Plus for 
the power to do what you need 
and the flexibility to do it in 
your own style. Maximize your 
productivity with a remappable 
keyboard, extensive macro ca- 
pabilities, a built-in program- 
ming language and unlimited 
printer support. 

Graduate to XyWrite 111 Plus — 
Today. For more information 
and the name of a dealer near 
you, call (617) 671-0888. 


Graduate to XyWrite III Plus 
and we’ll send you a diploma 
and a graduation present of 

$45. Purchase XyWrite 
III Plus between 
March 1 and 
May 31, 1988.* 
Then fill out the 
coupon below, 
send us your sales 
receipt and the 
master dis- 
kette from 
your current 
word pro- 
cessing pro- 
gramf and 
you’re a 
graduate! 

Graduate to XyWrite 111 Plus, 
rated #I in Software Digest’s 
January 1988 Ratings Report on 
Advanced Word Processing 
Programs. Hailed as the fastest, 
XyWrite III Plus makes an ordi- 
nary PC fly. 


%^XYQUESr 

44 Manning Road 
BiUerica, MA 01821 


•Offer not valid for XyWrite III Plus 
purchased under educational discounts, 
corporate site licenses or volume pricing 
agreements. 

fWord processing programs eligible for 
trade-in arc any version of WordPerfect®, 
Microsoft® Word, MultiMat^, WordStar®, 
DispbyWrite®, Samna® Word, OfficcWritcr® 
and Volkswritcf® III. All other programs arc 
specifically excluded from this offer. 

Trademarks are the sole property of their respec- 
tive owners. 


I 


YES I want to graduate to XyWrite III Plus! 

Enclosed is the original sales receipt from the purchase of XyWrite III Plus 
and the program master from my current word processing program. Send me 
my diploma and $45. 

Ormdumte to XyWrite IH PfiM 

P.O. Box 3392, Dept. A, WaUii^ford, CT 06494 

Serial number of your new XyWrite III Plus? - - — 

Word processor you are graduating from? 

Name 

Company 

Street 

City State Zip 

Coupon (or facsimile) must be filled out completely and postmarked no later 
than June 30th, 1988. Allow 4*6 weeks processing rime. 
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Getlta 
Facts Fast 



THE PROGRAMMER'S PC SOURCEBOOK. 

The first place to turn for immediate, accurate in- 
formation about your computer and its operating 
system. At last! Here is important factual infor- 
mation — previously published in scores of other 
sources — organized into one convenient refer- 
ence. Designed to be your primary reference to 
information about IBM PCs and compatibles, 

PS/2s and MS-DOS, there are hundreds of charts 
and tables covering: ■ Keyboards, video adapters, 
and peripherals ■ DOS commands and utilities 
■ DOS function calls and support tables ■ Chips, 
jumpers, switches, and registers ■ Other inter- 
rupts, mouse, and EMS support ■ DOS BIOS 
calls and support tables ■ Numeric conversions, 
character sets, and more. $ 24.95 

Microsoft' Press 

Hardcore Computer Books 

Availahle wherever hooks and software are sold. 

Or call in your credit card order. 800-638-3030 (In MD S24-7300). Refer to ad PM58. 

Book Code 86-96296. 
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However, while the program records 
all LAN activity, it doesn't monitor the 
growth of the raw data files. You, as the 
supervisor, must keep checking the size of 
the data files and intervene when they be- 
come too large. 

Overall, lANtrall works well and is 
easy to use. The eight types of reports are a 
plus but only if you can afford the time it 
takes to produce them. You be the Judge — 
based on your individual network, the 
types of reports you need, and how long 
you're willing to wait. 

— ^Tom Wisniewski 

LANWatch 

LANWatch, a Network analyzer from FTP 
Software, is a software-only, low-cost 
($1 ,200) entry into the LAN analyzer mar- 
ket. LAN analyzers capture and decode 
packets being Uansmitted in a network, 
and they vary widely in the type and num- 
ber of packets they can capture and in how 
much analysis they can perform. 

Designed for rcs with Ethernet or To- 
ken-Ring network adapters, LANWatch is 
particularly valuable in analyzing net- 
works using the TCP/IP network proto- 
cols. lANWatch's true power, however, 
lies in what it does for software/protocol 
developers, for whom FTP Software sup- 
plies, the source code listings for writing in- 
terpreters for new protocol implementa- 
tions. This feature is particularly important 



FACT FILE 


LANWatch 
FTPSoftwaielnc. 

P.O. Box 150. Kendall 
Sq. Branch 
Boston, MA 02 142 
(6I7)86M878 
IirtPrke:$1.200 
Requires: 256K RAM. 
one di^ drive, network adapter, DOS 2.0 or 
later. 


In Short: Primarily designed for an Ethernet 
network, this prod^ turns a PC with an Eth- 
ernet or Token^Ring n^woik adapter into a 
relMiveiy low-cost LAN analyzer, particular- 
ty strong for networks using TCP/IP proto- 
cols. Not copy protected. 
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to LAN software developers beeause it al- 
lows them both to debug and to measure 
the performance of their new products. 

TWO MODES LASWauh offers two 
main operating modes. The first is the real- 
time capture nKxJc; the second, the exam- 
ine mode. In real-time mtxle the program 
continually captures packets from the ca- 
ble and stores them in the queue. Once the 
queue fills up. LANWaich discards the old- 
est packet to make ixxim for the newest. In 
examine mode it stops capturing packets to 
give yixi a closer look at what's already in 
memory. 

You can display the information found 
in the Link. Network, and Transport lay- 
ers' protocols. Decoding these layers 
shows you who sent what to whom, how 
the packets were sent, and whether they 
were received. 

LANWiitch\ main display lists the 
packets received. For each packet, the pro- 
gram displays time of arrival, length, 
source, destination, and type. It lets you 
toggle the display of each one of the levels 
individually. You can also toggle between 
showing the hex Ethernet address of the 
network adapter and showing the name of 
the manufacturer of the source and destina- 
tion adapters. Help is always only a ques- 
tion mark away. 

As part of its ability to recognize differ- 
ent protocols. LANWaich maintains statis- 
tics on the number of packets received us- 
ing each protocol. Most important for 
troubleshixning is its ability to detect, clas- 
sify, and count the many fonns of corrupt- 
ed packets. 

Another useful feature is LANWaich'a 
ability to maintain statistics on packet size 
(in 32-byte increments). LANWaich sup- 
plies both a list and a histogram (with a 
percentage of traffic scale) for packet 
sizes. This information helps in determin- 
ing buffer sizes for network servers and the 
need for special network adapters using 
on-board buffers and processors. 

FILTER CREATION Other important 
feamres include the ability to create filters 
and to save packets into a dump file for lat- 
er viewing. LANWaich is capable of main- 
taining fixir simultaneous filters. 

The first LANWaich filter is a back- 
ground filter; it limits the packets accepted 



Shipping: Add $10.00 per drive (UPS Ground) 

Add $15.00 per drive (Federal Express Standard Air) 
CA Resident Please Add 6.5% Sales Tax. 


Dealer Inquiry Welcome! 

Full Line of SVz" & SVi" Disk Drives. 


Order Now! 


OUTSIDE CA 

1 - 800 - 433-6224 

INSIDE CA 

1 - 800 - 553-6224 


OPTIONAL 334' / 5y4' DISK DRIVE 
SWITCH ADAPTOR IS AVAILABLE FOR 
THOSE PS/2 HAS TWO 334' DISK 
DRIVES INSTALLED. THE PRICE FOR 
THIS ADAPTOR IS $40.00, 

CIRCLE IW ON READER SERVICE CARD 

SEND MONEY ORDER OR CHECK TO: 

KINSON PRODUCTS CORP. 

~ 260 S. LOS ROBLES. *107, 

No COD Order PASADENA. CA 91101. 

Accept Schools P O Inquiry please call (818) 792-8953 


IBM PS 2 I* thr rrgHlrrml tradefnarii of InlcrfUHtonol Bminnt MachinM Corp 
T«rm»; IS% miockinfl on non-4«fpcliv« goodt. No return w/o RMA* No refund 


thipping 


SV‘i" External Floppy Drives for 
IBM- PS/2 Models 

One Year Warranty! 


■ Lasy Installation 
Require No Extra Expansion 
Slot 

• Works With All IBM PS 2 
Models 

• Comes With Its Ouii I loppy 
Controller Adaptor 

• Unique Dual LED Indicators 
For Read/Write Signal 
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That’s what PC 
Magazine had 
to say about 
PC-File+, 
TDE AT and now this 
I IIbHI powerful 
IW data- 
base 


“YOU 
HWEA 
TREAT „ 
COMING’ 

program Is even better: NEW! 
Graphs to help you make your 
point. Includes: pie, bar, line, 
scatter, and smoothed average. 
NEW! 8087/80287 math 
coprocessor support for light- 
ning fast operation. NEW! 
Expanded record and field 
lengths hold more data. 

With PC-File-l- version 2.0 
you get these and 26 other 
additions to the database that is 
already the favorite of over 
half-a-million users. 

Why do people like PC-File+ 
so much? It's affordable f/ust 
$69.95). Technical support is 
excellent (just call). And its fea- 
tures (on-line help, 10 sort lev- 
els, labeling, and mail merge, 
just to name a few) rival those 
of products that cost 5 times 
as much. 

So treat yourself and give PC- 
File-t a try today. Call 
1.800.JBUTTON for the name 
of the dealer nearest you. (In 
WA: 206.454.0479.) 

PC-File-l-. Just $69.95 fora 
product that should cost 
hundreds. 

"Affordable, high perform- 
ance software is possible. AH 
it takes is true commitment to 
customers."— Jim Button 

ButonWue 

dW ButtonWan. Inc.. 

■ m PO.BOXS786. 

E ^ Bellevue. WA 

m 98006. 

■ - ^ . 206454.0479 
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IN FULL TEXT RETRIEVAL 

Search 5000 test files in 5 secorxjs. 


Find any information created by oil the popular 
word processors or ASCII files in secorKfs High- 
bghts finds 

* Conipieltefwiwe Seavdses 

Create o search request with ony combination 
of AND. OR. NOT. and WTTHIN (WITHIN refers to 
proKimity) Search inlormation on a 20MB Hord 
Disk in secorvls Wortcs with pubHc data boses 
like Dow Jones or>d CompuServe os wen as 
other progroms such os LOTUS 1 -2-3 or dBose Ifi 
• Aule Indexirtg 

• lea rch wWhlnqleoieh •CulandAppend 

• tupwMMCordi •NeMng 
• t ili slui liChqwddtel 
• On Une He^ Menus eMwoeeSeafcIs 

“A Word Crunchers Dream” 

—PC Magazine June '87 

ZyLAB 

Corporation 

(312) 632-1 1(X) 


3105-T N Frontoge Rd • Artirtgton Hts. IL 6000d 

(M0)S4a4U9 KMOnmAMDtNfOeMAnON 
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from the network. The second, a viewing 
filter, limits the packets displayed on the 
screen. The third, the load filter, deter- 
mines what packets the program loads 
from a previously saved dump file. Tlie 
fourth, the save filter, limits the packets 
sent to a dump file. 

You can filter on protocol type, ad- 
dresses, and content; LANWatch supplies 
an extensive list of recognized protocol 
types. In the address filter, you can specify 
either hardware or protocol addresses. 
Content filtering lets you specify both byte 
and word matches as well as wildcarxls. 

Perhaps most important, you can speci- 
fy your viewing filter as a NOT and then 
direct all the output to a dump file. If that 
dump file is on a RAMdisk, you are free 
from the 254-packet limitation of the 
queue. The RAMdisk frees you from the 
relatively long access times of a hard disk, 
and the viewing NOT filter frees you from 
screen refresh. 

EASY TO INSTALL AND USE Install- 
ing LANWatch is easy; it simply requires 
you to respond to a few questions. You 
should establish a subdirectory for the 
files, and a new line in the CONFIG.SYS 
file will call the LANWatch driver for your 
interface card. 

At startup, you can adjust the size of the 
buffer that LANWatch uses to store a pack- 
et. The default size is big enough to gather 
all the lower-level addressing and parity- 
check information. 

LANWatch is deceptively easy to use 
for such a powerful product. Its ease of in- 
stallation and simple, intuitive commands 
give you a great deal of power quickly. 
While its extensive flexibility can be in- 
timidating at first to the uninitiated, it's a 
product that can grow with you, particular- 
ly if you have a network with bridges, 
gateways, and/or the TCP/IP protocol 
suite. — ^Walter Adams 

LT Auditor 

If you supervise a Novell network, you can 
get help from LT Auditor, produced by 
Blue Lance ($493 per server). An audit 
trail utility, it monitors and meters who 
uses your network and how it is used. 

Depending on how you configure it, LT 
Auditor can detect all types of file access 
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Business manageis now are projecting 
their accounting software needs well 
into the future That's smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


I |TiJ In the words of PC Magazine, 

I ^ rj Maoola Accounting Software “is 
at the top of its class... a flex- 
I qmSi ibie powerful system that is 
well suited to many different businesses!' 


13 Intqp^ed Modules 
Accounting General ledger — Accounts 
Receivable — Accounts Payable — Pay- 
roll — Assets/Depreciation 
Distribution Inventory Management 
— Customer Order Processing — Pur- 
chase Order and Receiving 

*CaQ for availability. IBM. PS/2. OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corpt PC Magazine is 
a publication of Ziff Davis Communicaiions Ca 
Macola is a registered trademark of Macola. Iik. 


Manufacturing Bill of Material 
Processor — Material Requirements 
Planning— Master Scheduling — Shop 
Floor Control* — ^Job Costing* 

Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spre^ 
sheet, word processing and data base 
programs. 

Proven Network Compatibility. 

Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and OS/2. 


Comprehensive Support. PC 

Magazine also determined “Macola's 
technical support, documentation and 
customiaation assistance meet the 
high standards set by the software!' 

Running Is Believing. Your choice 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, "live" demonstra- 
tion modules and an authorized reseller 
in your area, call today: 

1-800-468-0834 (USA) 
1-800-468-0833 (Ohio) 



SOFTWARE 
P.O. Box 485 
Marion, OH 43302 
(614)382-5999 

Powerful accounting for 
successful companies. 
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Tandy Computers: 
Because there is 
no better value.™ 


The New Tandy® 5' 



MC 



Our most powerful 80386 based 
computer . . . made in America 

The new Tandy 5000 MC Professional System is strictly 
business, from the look of its 256,000'color VGA graphics 
to the tactile feel of its keyboard. Inside is pure perform- 
ance, from the Intel® 80386 processor operating at 20 
MHz to the fast memory with cache that provides RAM- 
fast access to your data. 

The 5000 MC comes with a built-in 1.44MB 3*/2" 
floppy drive. There’s room inside for a second 3*/2" drive 
(or hard drive) and two floppy, hard or tape drives. 
Choose from ST506 or ESDI— and SCSI is coming. 

Add a 20'MHz 80387 math coprocessor. Expand the 
standard 2MB memory to 16MB using two dedicated ex- 
pansion slots, and you can still add up to five IBM® Micro 
Channel compatible expansion adapters. 

The 5000 MC is a natural as the hub of a multiuser sys- 
tem or as a file server in a 3Com® office workgroup. 

A Tandy 5000 MC with a high-performance 84MB hard 
disk drive is only $6999. Check out the new alternative in 
personal computing. 

Radio /hack 

COMPUTER CENTERS 

A DtVISION OF TANDY CORPORATION 

Price aeplei M RmId Shick CornoMw CanHn wid pKec i p— w stores Md iMars. Monior soU Mairasly Mtvfte TM 
hMCorp TMMMcreCrwMl/TliaMCiirp 3 CmiV%o TMSCemCorp 
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on the network file server or on a worksta- 
tion's local drives. Its auditing is even bet- 
ter defined than the impressive statistics 
now available in SFT NetWare 2. 1 . 

LT Auditor is really two programs. 
One. called RAM203.COM, is RAM resi- 
dent (consuming about 20K) on every 
workstation you wish to audit. It detects 
and logs all file I/O's that match a profile 
(called a filter) set by the network supervi- 
sor for each user. The filter tells RAM- 
203.COM the sort of file activity to look 
for and report. As the network supervisor, 
you set up each user's filter any way you 
like. LT Auditor is flexible: you can speci- 
fy the file operations, the subdirectories, 
and even the specific files to audit. 

The other program, the Supervisor In- 
terface, resides on the file server and is 
available only to those with supervisor 
privileges. It gives the supervisor the pow- 
er to define filters, create reports, and rede- 
fine defaults established at installation. If 
you've worked with Novell's Supervisor 
Utilities (like SYSCON), you’ll feel right 
at home with the Supervisor Interface; it 
looks and feels like Novell. 

ERROR DVTEGRATiON LT Auditor is 
so highly integrated with Novell that it 
writes messages to Novell's message file 
NETSLOG.MSG. It reports eirors, warn- 
ings, and messages to this file. Errors are 
faults caused by LT Auditor. Warnings are 
faults detected by LT Auditor that it didn’t 
cause. Messages contain information, 
such as when LT Auditor started its auto- 



ITAudUor, 
\mtaa2M 
Bhie Lance 
P.O. Box430S46 
Houston, TX 77243 
(713)680-1187 
Ust Price S493 per 
server. 

Requires: Any version of Novefl’s 
AierH'ore. DOS2.xorlaler. 

Ib SlMel: Designed for Novell's NefWare 
networks, this nexible utility tracks any son 
of file access on both netwoik and local 
drives. Not copy protected. 

ORClEaiOOW READER SERVICE OtfP 


LT Auditor 


19 8 8 





archive process. Network supervisors can 
thus detect problems that users ignore or 
are unaware of. 

Installing LT Auditor includes defining 
a list of users to audit and specifying filters 
for each of them. A menu system guides 
you through adding or deleting names 
from the audited users list and creating, de- 
leting. and editing a user's filters. 

If you attempt to add a new user who 
has the same first eight characters in his 
name LT Auditor displays an error mes- 
sage and prompts you to reenter the user 


■ From a security Stand- 
point, LT Auditor helps 
the network supervisor 
keep an eye on sensitive 
files or subdirectories. 

name. Once you define a filter for one 
user, you can copy the filter definition to 
another user with LT Auditor’s filter copy 
option. 

LT Auditor can monitor all activity on 
the file server and a user's local drives, or 
just a part of it. Filenames can include 
wildcards. 

You can also set up the file operations 
for auditing. LT Auditor monitors eight file 
operations: closing a file, deleting a sub- 
directory, erasing a file, making a subdir- 
ectory, opening a file, renaming a file, cre- 
ating a file and writing a file. You can tell it 
to log any combination of these events. 

From a security standpoint, LT Auditor 
helps the network supervisor keep an eye 
on sensitive files or subdirectories. Under 
normal circumstances, LT Auditor records 
who looks at and works with these files, 
but it's not foolproof. If the RAM203 
.COM program isn't resident on a work- 
station, all activity on that workstation 
goes unnoticed. 

TWO REPORTS LT Auditor features 
two reports: a File Access Report and a 
LAN Access Report. The File Access Re- 
port, the more detailed of the two, shows 
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I KNOW 
THAT REPORT 
IS IN HERE 
SOMEWHERE. 


And COfer is just the one to 
track it down. On a standard 
POAT, GOfcr digs through files 
at a speed of over 1 Megabyte per 
minute. Most COfer users find the 
formation they need in less than 30 
seconds. 

A phras^ a faa, a note^ a date. If you 
need it, COfer finds it. 

Even among countless PC files, COfer 
software sefirches out the information 
you need with just one or two words, even 
if the corrert spelling slips your mind. 

most exciting and essential add- 
on since Sidekick. A must for anyone 
who writes anything,*^ says Tim 
Bajarin, columnist and commentator 

Unlike other text-retrieval software you 
won’t spend hours indexing or converting 
files before you can start searching Four 
simple keystrokes and COfer searches 
floppy and hard disks to uncover the 
text you need. 

Once COfer finds a section of 
text, you can print it, aeate a 
new fil^ or copy and paste 



c document 

you’re currendy working in. 
So if you need a certain document 
written to Bill Smith that mentions 
“insurance” and “third quarter profits,” 
just summon COfer with one keystroke 
and give him the word. Within seconds, 
that document will be at your fingertips. 

• Not copy protected 

• Performs complex searches using 
AND/ORyNOr and NEARBY 

• Optioruil file compression feature 
allows you to Bt more information on a 
hard disk. COfer will search both com- 
pressed and non-compressed files. 

• Works with other RAM resident 

programs 

Finds text in almost any PC file 
including Lotus, WordPerfect, 
WordStai; OisplayWrit^ 

Microsoft Word, MultiMate, 
Ventura, PageMaker and dBase 




COfer is available at quality software retailers. 


I 800-828-6293 - STE#543 

l^icrolyrtics, Inc. 


STE#543 ~1 

(716) 3774)130 In New Yoric Sure ' 

No risk 30 day money back guarantee 

Miaolytics, Inc., 300 Main Street, Suite IBM PC Gimpatible DSK'disk 0 3^' disk 

East Rochestei, 14445 COler is also available for the Macintosh 

□ Visa □ MasterCard □ American Express □ Discover 


Card Number 

□ Check □ COD (add $2.20) 

NAME 

COMPANY 

ADDRESS 


txp. 1 


$79.95 each. Please add shipping charges and sales tax, if applicable. 

Shipping $3:75 (in Canada $4.75). Shipping outside U.S. and Canada $12. 

New VbrkreskJenaaddappiic^e sales ax. COfer* Is the Ton Fmdcr* utility from Mtcrolytkf*. COEe^ 1«t Finder 
and MlcrolyUcs are trademarks of Miaolytics, IfK. Other brand and prodia tumes are trademarks or registeTed 
I [ rademarks of their lespccdvc holders. © 1988, Miaolytics, ItK. All rights reserve d. | 
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FINALLY! 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
/i another ‘ 'screen draw" program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 
w- Fast: Written In assembly language for speed. 
w- Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? fAsy/iowautomabcally breaks the chart up & prints it in page size pieces. 
SlandattI: Al standard flowcharting shapes included. Custom shapes can be ordered. 
User iriandly: Don't take our word for it. PC Magazine* says "EasyFlow lives 
up to its name. It's hard to Imagine any easier and more flexible way to produce 
basic and even complex flowcharts " 

Mouse: Optional but fully supported. 

It prints: On most popular matrix printers including IBM. Epson. Toshiba. HP 
LaserJet. LaserJet-Plus and many others. 

► It plots: On HP7440, 7475. 7550. 7570, 7585B and compatible plotters. 

It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

>■ Rush dellvoiy: Order by noon today (eastern time) and we ll have it to you by 
courier tomorrow". Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

w- Documented: 100 page manual plus over 150 screens of context sensitive help. 


Exsrfzowworks on IBM PC's. IBM PS/2 and compatibles. Requires 384 K memory. 
DOS 2.0 or higher and an IBM CGA/E(WVGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 -t- $2.00 S&H (USA/Canada). $10.00 (foreign). Payment 
by M.O.. cheque. VISA. Mastercard or Company PO. 

- Uvcn 10. 1907 asm. nga 270 

" Ftoh orden art shipped Py PuroUlor Couner and nonnaly arrive the neil Ousmess day to most locations 
Remote destination s take lon^ 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds ol pnnt time reader service card 

HavenTree Software Limited Order Desk: 1-800-267-0668 
FO Box 1093-P Informabon: (613) 544-6035 ext 49 

Thousand Island Park. NY 13692 Telefax(G3): (613)544-9632 


■ LAN UTILITIES 


the user name of the person accessing the 
network and the address of the workstation 
being used, followed by the date. time, file 
operation, filename, and path for every file 
access that meets the filter criteria. The 
program can generate File Access Reports 
sorted by u.<>er, date, or audited filename, 
and it sorts and indexes reports as new re- 
cords are added, speeding up report gener- 
ation. You can generate reports on ar- 
chived files as well as current files. 

The LAN Access Report shows the 
workstation information, user name, time 
and date of log-in, and time and date of 
log-out. Unexpected conditions appear in 
this report, as well. Features similar to 
those of the File Access Reports are avail- 
able in LAN Access Reports, although you 
can't sort by filename. 

LT Auditor lets you include all users or 
just some of them. You can delete the ones 
you don't want from a list, and LT Auditor 
retains the data for those users, in case you 
want it later. 



EDITOR’S 

CHOICE 


• LANWatch 

• LT AudUor 


In the area of network auditing soft- 
ware. LT Auditor is the best buy. In 
addition to being simple to install, 
easy to use, and well documented, 

LT Auditor has filters that give it 
flexibility in tracing network ac- 
tions. It can produce the two most 
important types of reports, the Net- 
work Access Report and the User 
Access Report, and it also includes 
several useful utilities for the super- 
visor. The report generation is fast. 

If you need to look inside the 
packets or tokens moving through 
your LAN, LANWatch ($1,200) 
has the ptnential to equal the 

TCP/IP packet-analysis capabilities 
of $20,(300 LAN analyzers. LAN 
gurus am program this product to 
provide impressive tmalysis capa- 
bUities on Token-Ring networks as 
well. 
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OUTSTANDING PERFORMANCE! 

FCC ‘B’ APPROVED 


INFO 286 6/12 MHz System 

FEATURES: 

* 80286 microprocessor with 80287 socket 

* Chips & Technology VLSI chipset 

* Keyboard selectable 6/10 MHz or 6/1 2 MHz clock speed 

* Expandable to (MB on board, 640K base memory 
and 384K extension (SI 2/51 2K optional) 

* Legal Award/Phoenlx BIOS 

* No sockets for Chips & Technology ICs. direct chipset 
soldering for higher reliaUlity 

* Adjusted I/O bus speed for add -on cards compatibility 
*8 Input/output slots (6 16-bits. 2 8'blts) 


* Up to IS megabyte system extension memory: 

8 megabyte EMS 

* Clock/Calendar with batteiy backup 

* 200W power supply (1 10-220V) 

* Space saving case w/keylock protection, reset button. 
LED's for Turbo, Hard Drive, Fbwer on/off 

* Optional digital display of system speed 

* 101 'key enhanced keyboard w/separate cursor & 
numeric keypads 

* Support 360K. 720K. 1.2MB. 1.44MB disk drives 

* Upg^e storage capacity by 20, 30. 40, 80 MB hanl 
drives with WA2, NCL RLL controllers 

* System packing box 


Mega 4000 4.77/8 MHz System 

FEATURES: 

* 8088-2 microprocessor with 8087 socket 

* Keyboard selectable 4.77/8 MHz speed 

* 4'layer mother board for higher reliability 

* Expartdable to 640K on board 

* Eight expansion slots that allow easy system 
expansion by using optional plug-in cards 

* 200 W power supper (1 1 0-220 V) 

* Metal case w/ke^ock protection 

' AT style keyboard. 84 Key Keyboard 

* System pracking box 


INFO 286 12MHz COLOR SYSTEM 
COLOR!: $1159 


•512K 

* 1.2MB TEAC Drive 

* Dual HD/FD Controller 

* 200W Bower Supply 

* Spacirtg Saving Case 

* Qock/Calender with Battery Back up 

* 101 -Key Enhanced Keyboard (Keytronics) 

* Color Graphic w/prlnter Card 

* SamSung RGB Monitor 

W/ ST.225 20MB Hard Drive $ 1 395 

COLOR lU: $1605 


INFO 286 12MHZ EGA SYSTEM 
EGA I: $1349 


SYSTEM UPGRADE OPTIONS 


•512K 
•1.2MB TEAC Drive 

* Dual HD/FD Controller 

* 200W Bjwer Supply 

* Space Saving Case 

* Ciock/Calender with Batteiy Back up 

* 101-Key Enhanced Keyboard (Keytronics) 

* Enhanced Graphic Adaptor 

* ^kard Bell EGA Monitor With Stand 


W/ ST-251 40MB Hard Drive .. 


W/ ST-225 20MB Hard Drive ... $1585 

W/ ST-251 40MB Hard Drive ... $1795 


* AIX>S12K 
*ADD128K 

* 1.2MB Teac Drive 

* 360K Teac Drive 

* 720K Toshiba Drive 
*2SeTial/l Ibrallel 

(2nd Serial Optional +$25) 
*Evcrexl200 BAUD 
INTERNAL MODEM 

* 2.5MB RAM CARD (OK) 

* 101-Key enhanced Keyboard 

* Dgital Display 


INFO 286-12 Starter Package 

MONO-I: 

•512K 

* One 1.2MB Teac Drive 

* Dual FD/HD Controller 

* 200W Power Supply 

* Space Saving 

* Clock/Calender With Battery Back up ^ OS/2 

* 101-Key Enhanced Kev^>oard (Keytronics) ^Comnatlhle 

* Hercules Compatible Mono. ^ 

Graphic W/Printer Card 

* 12" Monitor Packard Bell Hi-Res. ^ ^ AAA 

MONO R: W/ ST-225 20MB Hard Drive .. .S 1 aO!I 

11419 




MONO ni: W/ ST-251 40MB Hard Drive.. 



Complete 12 MHz 
286 System 

$97500 

WITH MONITOR 

(10 MHz Version Available) 


Order Now! 1 - 800 - 322-4556 


Mon-Fri7:00AM-6;00PM 
Sat 9:00 AM -3:00 PM 


MEGA 4008 4.77-OMHi TURBO XT SYSTEMS: 

INCLUDE: 

*256K *1 SOW (bwer Supply 

* One 360K FUrrSU Drive * Floppy Disk Controller $365 


* AT Style Cbm 


* AT Style Keyboard 


TERMS: 

1. We accept Visa. MasterCard without surcharge COD-Cashler’s Check, 
prepayment, university and corporate POs accepted upon approval 

2. Calif. Residents add 6% sales tax 

3. Add $3.(X) handling charge, plus UPS shipping charge 

4. Prices are subject to change without notice 


MS DOS 3.3 WITH GW BASIC FOR ONLY $79 WITH PURCHASE OF ANY SYSTEM! 

( (iC C milMiU* j j.-« / M'. [m\' 

COMPUTERS 

• \A/.> Aro I ilArti irj>r • ^ ' 

RETAIL HOURS 


MAY< 


MON.-FRI. 9:00AM - 6:00PM 
SAT.& SUN. 10:00AM - 4:00PM 
(714) 897-1562 


IBM PC/XT, AT are the registered trademark of Internationa] Business Machine Corp. CIRCLE 102 ON READER SERVICE CARD 


We are the nidnufacturur 

8210 Katella Ave. *D 
Stanton, CA 90680 
FAX; (714) 897-9173 
TLX: 3720117 MAY 


ONE 

YEAR 

WARRANTY 

ON I’AKTS Si lABO 




You just 
won another 
big job. 

Whose 
software do 
you trust 
to control it? 


Since 1983. Primavera Project Planner has set 
the standard for project management software. That's 
why you can trust Primavera with the most important 
project in the world... yours. 

Contact us for details on our newest features, in- 
cluding Import/Export from Lotus 1-2-3'' and dBASE," 
on-screen graphics with customizing capability, and 
pure logic networks. 

Software you can count on 
to keep you in control. 




PRIMAVERA SYSTEMS, INC. 

Project Management Software 


Two Eiala Pla/a • Bala Cynwyd. PA I9{)()4 
|2l5l6ft7-cSG(K) • Telex: 9IU 997 0l«4 • FAX: 1215)667-7894 


You'll like the "View” in Primavision 3.0 


■ LAN UTILITIES 


UHUritS LT Auditor's utilities allow 
you to specify whether to run environment 
diagnostics automatically, purge system 
data files, or reset system parameters. En- 
vironment diagnostics check whether LT 
Auditor has the files, subdirectories, file 
attributes, and access rights it needs to 
function. The program is “self-heal- 
ing” — it automatically delects incorrect 
settings and attempts to correct them. The 
Purge Active Files command deletes File 
Access History and LAN Access History 
files. LT Auditor prompts you to do this 
when either file reaches a maximum size 
specified by the supervisor, or when the 
automatic archiving fails owing to lack of 
disk space. It can also do the same thing 
automatically. 

LT Auditor is a pro at detecting and re- 
porting problems, and it enhances signifi- 
cantly the ability of the network supervisor 
to maintain the network. 

— Tom Wisniewski 


Network Assistant 

Network Assistant, from Pacific Software, 
is a likable, $195 memory-resident utility 
for Novell’s We/Warc networks that brings 
printing and messaging resources to the 
end user in a manageable form. Loaded at 
any time or from your AUTOEXEC.BAT 
file, the program springs to life when you 
hit Shift-PrtSc or any user-definable key 
combination. If Network Assistant is the 


a^FACT FILE 


Network AssisCant 
Pacific Software 
2033 N. Main St. 

Walnut Credc, CA 
94596 

(415)977-4040 
List Price: $195; Nei- 
work Assistant Plus, 

$395. 

Requires: 4(NC RAM; one disk drive; No- 
veil's AfetWarr, Version 2.0 or later; DOS 
2.0 or later. 

In Short: This convenirat utility offers net- 
work priiuer sharing and messaging; it's easi- 
ly implcfnented in any Novell NetWare 
LAN. Not copy protected. 

CWOE aw ON READER SEWVICe CARD 



CIRCLE 187 ON READER SERVICE CARD 
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Silverado. 

The Dotobose^bu Already Know How lb Use. 



WIndotvs present data from multiple 
databases 


Announcing Silverado,'" o rernorkable new database for Lotus 
1-2-3 or SuperCalc* 4 users. Mxi'll feel right at home with 
Silverado becouse it works within your spreadsheet and has the 
same familiar comrrrands and interlace. As an extension to your 
spreadsheet, Sit\«rado rtxikes your everyday tasks much easier 
and fcjster As a powerful database, Sil\«rado takes you far 
beyond the capabilities of the spreadsheet 

• Custom reports with the easiest report writer anywhere 

• Use a full-function database with powerful relational 
commands. 

• \Aibrk with databases as large os your disk. 

• View data in lists, forms, crrosstabs, arxJ reports. 

• Start on as many fiekts os you like. 

• Easily search and filler your data 

• Imprort data from dBase III, text, and 1-2-3 or SuperCaIcA files 
(SuperCalo4 version coming soon), 

Arxl irystont overviews with revoluttonary new Database Outtining, 


“SrA/erodo is o wonderful database add in Its reporting features 
are quite sophrsficofed . ..I’m a fan of outlining lond) applying 
this to databases is a great idea 

- InfolMxId. December 7. 1987 

For a free demonstration disk, a brochure, or the name of your 
nearest dealer, write us, or call 800-533-2070 (Ad 32124) 

Computer Associates, 1240 McKay Drive, San Jose, CA 95131 


ca 


Database OutUnlrtg 
— a higher ovenrieiw . . . 


Quick Report vrtth 1 easy command 


. . . hiding unnecessary detaU 

c 1988 Computer Associates InterTXJfKXxai, frtc 


• Worlds leading independent software company 
« Broad range ol integrated business and data processing 
software lor mainframe, mid-range ond micro computers 
Software superior by design • Worldwide service and support network ol more than 70 offices. 

Accounfing • Spreodsheefs • RDBMS • Graphics • ProiecI Management • Resource & Operations Management 


dOMPUTER' 

xiSSOC/ATES 


CIRCl f 281 ON Rt AOI R SI RVIC T CARD 





■ LAN UTILITIES 

last TSR (lerminale-and-slay-resident) 
program loaded, you can free up its 40K 
from memory if necessary. 

From the program's initial menu, you 
can choose a printer from a list of available 
network or local printers, manage the print 
queue, and select font styles supported by 
the selected printer. You al.so can send in- 
stant mes.sages to other users on the net- 
work. 

Choosing the spixil flags option frtrm 
this menu lets you select various attributes 
that affect the print job. For example, you 
can change the number of copies, change 
the forms type, or print so-called "banner 
pages." 

The banner page option lets you specify 
any ASCII text file as a banner page be- 
tween printing jobs. This page identifies 
the person creating the job and often sup- 
plies administrative routing information. 
You can make several banner text files and 
use any one of them by placing the name of 

the file in the banner page field: all print 
jobs are then prefaced by the specified text 
file. 

PRINTER FROM EVERY PORT One 

handy feature of Network Assistant is the 
ability to change the Ux;al DOS printer port 
(LPTI, LPT2. LPT3. and .so forth fused as 
the network printer. If you have a particu- 
lar word processor or spreadsheet that was 
set up to u.se LPT2, for example, you can 
tell Network Assistant via the menus to 
start .spooling LPTI to the selected net- 
work printer, so as to avoid having to rein- 
stall the word processing software. 

Installing the program is simple and 
straightforward. You must first call Pacific 
Software to get your “key number." 
which is required to install the program 
and use its printer functions. 

You must copy the files on the distribu- 
tion disk to a public directory on the serv- 
er. The network administrator uses the 

NASirrUP command to set up a configu- 
ration comprising the list of servers on the 
network, printers on each server, printer 
reset and font change strings, and the de- 
faults for the spool flags. The administra- 
tor chextses which printers to make avail- 
able to users by adding them to his printer 
list. Userdefaultsareset up for each work- 
station ba.sed on its physical node address, 
and you can assign different options to 
handle each user's individual require- 
ments. 

After the configuration process is com- 
plete. a file containing all the information 
is written to the disk. It's best to change to 
the directory where the configuration file 
resides before loading the utility. When 
the user loads Network Assistant, the pro- 
gram looks at the physical address number 
and uses the values set up for that user. 

With Network Assistant, the mystery of 
network printer sharing is suddenly less 
foreboding. — Edward Halbert 


have been consistently rated at the top. when 
compared to competing products. Our entire 
collection of ten often costs less than their sin- 
gle program. You can save hundreds of dollars. 

! Among the NETinc UTILITIES are a menu 
system which recognizes Novell variables, 
printer control utilities, electronic messaging, 
an activity tracker, a program to notify of new 
mall, a facility for printing e-mail, and programs i 
to Identify on-line users and equipment. 

Now we have added even more features In 
version 2.10 of NETinc UTILITIES. Please 
call or write for more Information. 

laae 


(713) 974-1 81 OJ^;™ 

aRCLE 117 ON READER SERVICE CARD 



One of theirs i 
Ten of purs. 

For three years, our individu^ LAN utilises 



aRCLE 742 ON READER SERVICE CARD 
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computers for the price of one 


a hl-spead office machine 

• 12MHz • EGA Monitor capability • 512K 
RAM • 720K FDD* 20 or 32Ma39m8 harddisk 

• Top quality keyboard 


a powa^uael'a big screen portable 

• HFresolutton (640/400) LCD screea. OW* x6'' 

• Oftica quality keyboard • HFstorage hard disk 

• Open expansion slots 


special features 

• Keyboard^click" touch • 0/1 wait state • Turbo 
push button • Reset push button • 20 lbs. • 1 6” x 
9^” X SKi'*. • Tolt-free techline $1 995 


Keep moving up with DATAWORLD and stay ahead 



6 /t 26 MlfnilUauil>H|llslM/Be IrTMO 
Interteavee Sl2KRAMe I^MBFDD 
• 101 Key'dick'' touch K/Be Reset push 
button • Eip slots MQA COA PAR. SER 
HO/FOD controller on motherboard 
a Mor>o monrtor $1195 


0 wait alata e 16MHt (20MHi opt) 
a 1MB RAM (2Me Opt) e 1.2MB FDD 
e 101 Kev'clfCk” touch K/B e Reset push 
button e 7 Exp slots e Mono card S 
monitor S2175 


tOMhxi WKRAM e PHOSMX WP^' 
• seOK FDD e $4 Key "cflcir touch K/B 
e Turbo push button e Reset push button 
e PAR SER. game poda e a Exp akda 
a Mono card & Mono monitor $695 


AVAILABLE on 266/386 Models 


wesream 

OIOITAI 

DATA- 

286 


VERTICAL 

CASE 


Prices subject to change. 

No charge for credit card, check. 

COD 30 day moneyback guarantee 
(Shipping charges norvrefundable). 


Oealer/overseas inquiries welcome 

In-Calif. 1-800-722-7734 
Out-Callf. 1-800-722-7702 


PRSfERBED COMPUTER SYSTEM 



3733 San Gabriel River Parkway, Pico Rivera CA 90660*1495 






CORPOlUn AMERICA 
MAKES SMART DEQSKNIS. 
THATSWHY 
SO MANY NETWORK 
WITH SConi 3*. 


no accident that more than two-thirds 
of the 3Com 3-1- networks in operation 
today are helping to improve the produc- 
tivity of America^ largest corporations. 

Corporations who realize that systems 
install^ in the eighties can affect profit- 
ability into the nineties. 

And that connectivity means more than 
the simple linking together of individuals 
into workgroups. 

At 3Com we share and understand 
these concerns. 

Thatk why our vision of total networking 
includes the internetworking of work- 
groups, whether they run on Ethernet, 
AppleTalk or token ring. 



The linking of micro to mini to main- 
frame, irrespective of architecture. 

And the total transparency of software, 
both operating system and application. 

At 3Com weVe 
addressed these 
concerns... and 
developed solu- 
tions that work 
both today and 
in the future. 

By using 
3Com 3+ oper- 
ating software on 

their networks. Manufacturing and distribution 

. . ^ companies keep their networks 

users cun inte^rute moving with 3Com 3+. 



.TC«>m CorpiiruCHta. .H'om jnd y* hk rexisirrrtJ iradenurksof .K‘om Ctirporalum and .^SyMem. .ISlaiNKi are tradcnurk\<>f .K'i>in Ct^rporation. PC and hrrvmal Sy^em 2 are 
iratlemarks id iniernalHMial Buvnevi Mai hines CurpiiralHm 








PCs, Personal System/2s, 

Macintoshes and other work- 
stations (including our own 
high-performance SStation) in 
single or multiple workgroups. 

These groups can run, 
and share, an almost limitless 
choice of network certified 
and supported application 
software available and develop)ed through 
our partnerships with leading software 
companies. 

Just as we’ve developed partnerships 
with other major companies, like Digital 
Communications 
Associates, 

Hayes Micro- 
computer 
Products, Inc. 
and Bridge 
Communi- 
cations, Inc. 

(now a division 
of 3Com) to pro- 
vide micro to mini 
and micro to main- 
frame connectivity. 

And because of our commitment to 
the protection of your investment in 3Com 
systems, we offer only the most efficient 



Hospitals and health services maintain 
their circulation by networking on 
3Com3+. 



3Com 3+, the gold standard 
in networking for financial 
institutions. 


and cost-effective upgrades 
to improved networking 
platforms. 

So as Corporate America 
makes its anticipated move 
to OS/2 system software, 
3Com customers will be at a 
distinct advantage, because of 
our joint development with 
Microsoft Corporation of their OS/2 
networking software. 

3Com customers will then enjoy the 
increased power of OS/2, enhanced 
through powerful, new 80386-based servers 
and workstations, that will be easily and 
inexpensively integrated into their existing 
3Com systems. 

So for networking solutions today that 
you can live with in the futiu’e, look 
to 3Com. 

A company whose vision is compatible 
with yours. 

Just as your networks should be with 
each other. 

For your nearest 3Com dealer, call 
l-800-NET-3Com. 


3Com 



Macintosh and AppleTalk are reitistered trademarks of Apple Computer. Inc. OS/2 is a trademark of Microsoft Corporation. 





Manufacturing Company. Inc. 


The Experts in Accessories 


CURTIS 


adjusts from 
4 to 7V2 inches 


Simply Adjustable 

Universal System Stand 

The new SS-3 System Stand from Curtis adjusts from 4 to 7 Vi inches to accommodate aimost any system 
unit inciuding the iBM-PC, XT, AT, Compaq Deskpro, hard disk drives, and the Bernouili Box. Constructed of 
high-impact ABS, it is coiored and textured to match or compiement all microcomputer systems. Clean 
up your workspace — put your ^tem unit on the floor. Get organized and more productive with the 
SS-3 System Stand from Curtis — the experts in accessories. Retail... S29.95 


Curtis products ore available nationally trom leading Dealers. Distributors, arxt Retail Chains. 

In Canada: Personal Computer Assoc. Inc.. RO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 

For the Curtis dealer nearest you call (603) 924-3823 


Adjust from 
4 to 7V2 inches. 


HIgh-impactABS. 
Matches or complements 
all microcomputer systems 
In color and texture. 



One-Stop shopping 
for Innovative 
Computer Accessories 


aawaiurtwg c—taur, tnc. 

CU^IS 

30 Fitzgerold Drive. Joffrey. NH 03452 


Lifetime 

Warranty. 


Rugged design. 

Proven stability for desktop 
or floor use. 


Lifetime 

Warranty. 











Help file 


Volume 7 
Number 11 
June 14, 1988 


BASICA 3.x Identifiers 


This Help File lists standard Ktonlifiers for Advanced BASIC 3.x. Some of these ! 
commands will rwl work in Cassette or Disk BASIC, in the BASIC Compiler, or * 
in prevKMJS versions of Advanced BASIC. 

IBM'Compatible computers require their own versions of BASIC, e.g. , QW- 
BASIC. Most of the identfiers listed here will also correspond to these other 
BASIC versions, but some may not. 


SYNTAX: BASICA [flfenam^ l<fnpuf\ (>] 
[/S:bafze] [iQ:eombufl9f[ 
[/M:{max ¥rotifsp»c»\\,max bfocAafx^] (/D] 


' >■. ‘ 

fffename ■ BASIC program file to load and run 
input > file or device lor redirected input 
oulpuf « file or device for redirected output 

files ■ number of files that can be open at once. Default 3. Maximum is 
number specified in FILES- line of CONFIG.SYS minus 4. 
bs/ze • buffer size for random fries. Default 128 bytes Maximum 32.767 bytes. 
combutinr - receive buffer sue for commurrications. Default 128 bytes 
Maximum 32.767 bytes. 

max worfr^Mce sets space allocated for BASIC data and stack segments 
Default 64K 

max bfockaiza reserves space for assembly routines above highest location 

BASIC can address (65536) 

to makes double-precision math furKtions residertt 

BASIC identifiers are variables. turKtiorv. statements, and commands. 
Variables are available tor your examination artd use. Functions return a value 
based on zero or more arguments. Statements and commands both perform 
an action, but in general you use statements within programs and commands 
in direct mode. 


BASIC Commands 


RESET — Ck>se all disk files and clear buffers 
SYTAX: RESET 


RMDIR — Remove a directory 

SYNTAX: RMDIR path 

RUN — Run a program 

SYNTAX: RUN (linel— or— RUN fftename(.R] 
line » line to begin execution 
hlename - file to load and run 
R causes BASIC to leave open any open data files 

SAVE — Save file on disk 

SYNTAX: SAVE ff/ename(.A]— or— SAVE filename,?] 

A s save in ASCII format 
P • save in protected binary format 

SYSTEM — Leave BASIC and return to DOS 

SYNTAX: SYSTEM 


TROFF — Turn execution tracing OFF 
SYNTAX: TROFF 


TRON — Turn execution tracing ON 
SYNTAX: TRON 


BASIC Variables 


CSRLIN — The line the cursor is on. 

DATE$ — System date as a 1 0-character string in the form 
mm-dd-yyyy. NOTE: Set system date using DATES function. 

ERDEV — Error code for a critical device error (i.e., ‘Abort, 
Retry. Ignore?" error). 


ERDEVS — Name of device for a critical device error. 

ERL — Line number of program error. NOTE: In order for 
the line number in an IF statement involving ERL to be 
affected by RENUM, it must be on the right side of the 
operator, e.g., “IF ERL * 510". 

ERR — Error code of program error. 

INKEYS — Character read from the keyboard. NOTE: 
INKEYS contains a string of length 0, 1 . or 2. Length 0 
means no character was waiting. Length 1 is a standard 
keyboard character. Length 2 is a special extended 
keycode (e.g.. function or arrow key). 

TIMES — System time as an 8-character string of the form 
hh:mm:ss. NOTE: Set system time using TIMES function. 


BASIC Functions 


Arguments for BASIC furx:tions: 
bytenum:^A numeric constant, variable, or expression in 
the range 0..255. 

dummy: Dummy numeric argument. 
filenum: The number with which the file in question was 
OPENed. 

number: A numeric constant, variable, or expression, 
offset: An offset from 0 to 65535 in the current segment. 
Set the current segment with DEF SEG. 
string: A string constant, variable, or expression. 

ABS — Absolute value 
SYNTAX: ABS{number) 

ASC — Convert first character of string to ASCII code 
SYNTAX: ASC(string) 

ATN — Arctangent 
SYNTAX; AJN{number) 

I CDBL — Convert to double precision 
SYNTAX: CDBL(number) 

CHR$ — Convert ASCII code to character 
SYNTAX: CHR$(by/enum) 

CINT — Convert to integer by rounding up 
SYNTAX; CINT(numf)er) 

COS — Cosine 
SYNTAX: COS{number) 

CSNG — Convert to single precision 
SYNTAX: CSNG(number) 

CVD — Convert string to double precision 
SYNTAX: CVD(8 - byte string) 

CVI — Convert string to integer 
SYNTAX: CVI(2-byfe string) 

CVS — Convert string to single precision 
SYNTAX: CVS(4-byfe string) 


■\ This is the second in a series of Help Files about BASIC. |- 


— Neil J. Rubenking 











Curtis Clip^ Only $6.^^ 

Improve Data Entry, Reduce Eye Fatigue 

The new Curtis Clip positions copy pertectly so your eyes no Safe non-magnetic, reinforced construction. Fits ail mon- 
longer have to refocus from desktop to monitor. Holds arw itors. Ready to use, includes VEICRO* Brarfo fasteners, 

standard paper, uses no desktop space! Plus, the Curtis Ciip The new Curtis Clip— it will change the way you work 
swings out of the way when not in use. with computers forever. #CC- 1 . . .Only S6.95 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: PersorKil Computer Assoc. Inc., RO. Box 236, Ajax, ONT, LIS 3C3, (416) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 


Fits cril monitors; 
includes ready to use 
VEICRO* Brand fasteners. 


Reduce eye teitigue; 
no more refocusing from 
desWop to monitor. Speeds 
and impxoves data entry. 



Holds any stondord paper; 
uses no desktop space 
at all; swings out of 
way when not in use. 


Switches for right or 
left hand use 
in seconds! 


HmilaeWing Company. Inc. 

CLRTiS 

Made in U.S.A. 30 Fitzgerald Drive, Jotfrey, NH 03452 


* VEICRO is a reglslered trodemork of VEICRO USA. Irtc. 
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■ PC LAB NOTES; BASIC GRAPHICS ■ ETHAN WINER AND BRIAN GIEDT 


Advanced 

GRAPHICS IN BASIC 


You can upgrade your graphics programming skills and learn the techniques for producing 
animation and tiling using these Turbo Basic and QuickBASIC routines. 


M ost programmeis have at least 
some familiarity with the wide 
assortment of graphics com- 
mands that are available in BASIC. In- 
deed, one of the reasons BASIC has be- 
come so popular is the ease with which 
interesting and effective graphics may be 
produced. This article will focus on two ar- 
eas of graphics programming that are often 
overlooked: animation and tiling. 

Before taking up animation and some 
of the other advanced techniques, howev- 
er, it's a good idea to take a quick look at a 
few of the important graphics primitives. 
Most of the examples presented later will 
be based on these fundamental building 
blocks. 

Remember that before any graphics 
commands may be issued, you must tell 
BASIC which screen mode you intend to 
use. A CGA display can access only 
graphics screens I and 2, while a VGA can 
take advantage of many more. For the ex- 
amples here, we’ll assume screen mode I , 
since any graphics display (except Hercu- 
les) can operate in that mode. 

Line The most basic graphics com- 
mand is the LINE statement, which draws 
a straight line between two points. LINE is 
also used to draw boxes and rectangles and 
(optionally) to fill them in a given color. 
Unlike BASIC’s text mode, in which coor- 
dinates always range from I to 25 and from 
I to 80, graphics statements are specified 
direcUy in terms of pixels. 

A pixel is simply a single dot on the 
screen. The number of dots you have at 
your disposal depends, however, on your 


current screen mode. For example, in the 
CGA low-resolution mode, there are 320 
dots across the screen and 200 from top to 
bottom. The parameters you give to LINE 
must fall within the screen mode’s accept- 


I’RODl'd IM IA INDEX 


PC LAB NOTES 
Producing advanced graphics with 
Turbo Basic and (^ickBASlC. 
UTILITIES 

COMPARE easily finds differences 
between two versions of a file. 
ENVIRONMENTS 
Poor documentation and worse tools 
may hamper OS/2’s success. 

POWER PROGRAMMING 
Ready-made MASM functions convert 
ASCII time/date strings into their 
binary equivalents. 

SPREADSHEET CLINIC 
Convert numeric grades to letters and 
trap macro errors in 1-2-3. 
USER-TO-USER 
Printing selected lines at the DOS 
prompt saves time and paper. 

POWER USER 

Emulating WordStor commands more 
efficiently; microspacing with WP. 
LANGUAGES 

Minimizing BASIC’s cumulative 
calculation errors. 

PC TUTOR 

Coping with the wear and tear of the 
power on/off cycle. 
CONNECTIVITY CLINIC 
Increasing throughput on a peer-to- 
peer LAN without losing flexibility. 


able range of available pixels. 

LINE requires at least two parameters, 
though it also accepts a number of useful 
options. Usually, you specify the starting 
and ending row and colurrur positions. The 
starting location may be omitted, howev- 
er, in which case LINE begins drawing 
from the la.st location plotted. Therefore, 
to draw a single line from the upper left 
comer to the lower right in screen mode 1 , 
you would invoke LINE thus: 

LINE (0,0)-(319,199) 

Notice that LINE assumes the first 
screen location to be at 0 rather than 1 . 
This is why the pixels at the far right edge 
of the screen are numbered 319 and not 
320. The first argument within the paren- 
theses is always the “x” value (horizontal 
position), and the second is the “y" pa- 
rameter (vertical position). 

To resume drawing from the last loca- 
tion upward to the top of the screen, simply 
omit the starting position: 

LINE -(319,0) 

The most recent location plotted is es- 
tablished in any of a number of ways. Most 
of the other graphics statements (such as 
CIRCLE) establish the last plot position, 
for example. Clearing the screen always 
sets the location to (0,0). 

LINE recognizes a number of useful 
options, and we’ll touch on each of them 
briefly. In addition to determining the lo- 
cation of a line, you can also specify a col- 
or to be used. Valid colors depend on the 
current screen mode, and a complete list is 
given in your BASIC owner’s manual. To 
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draw a magenta line from (0.0) lo ( 10, 10) 
in SCREEN I , you add the color parame- 
ter after the x and v etnirdinates: 

LINE (0,0)-(10,10), 2 

A second useful option is STEP, which 
tells LINE that the numbers you specify 
arc rclative rather than absolute. For exam- 
ple. the command 

LINE -STEP(10,10) 

moves ten pixels from the current lix-ation. 
as opposed to drawing a line lo the absolute 
location aldO.IO). 

Two particularly useful LINE options 
arc Box and Box Fill. If ,B is added at the 
end of a LINE statement, a rcelangular box 
will be drawn rather than a line. Using ,BF 
first draws the box. then fills it in the speci- 
f ^ed or default color. The command 

LINE (10,10)-(10e,100), 2 , BF 

draws and fills a magenta box with the up- 
per left comer at liK'alion ( 10. 10) and the 
lower right at ( l(K). 1(X)). 

The final LINE option is a style param- 
eter. which is used lo crcale dolled lines. 
The style parameter is an integer number 
or variable that is used as a hit mask to indi- 
cate which portions of the line arc lo be 
drawn. For example, lo draw a line with 
every other dot turned on. the style value 
would be binary 

1010101010101010 

Of course, most versions of BASIC won't 
accept binary numbers directly (Turbo Ba- 
sic is a notable exception), so you'll need 
lo convert the bit pattern lo either decimal 
or hex. We recommend using (he hex 
equivalent, because it is easier to make the 
conversion. Further, hex permits numbers 
beyond the usual integer limit of .12.767 
without introducing additional calcula- 
tions. The binary value shown above be- 
comes &HAAAA in hex. 

CIRCLE The CIRCLE command is an- 
other important graphics primitive. While 
LINE is used to draw straight lines and 
boxes. CIRCLE crcales circles and arcs. 
As with LINE, you must specify a starting 
X and y position, though in this case the ref- 
erence is to the center of the circle. Like- 
wise. you can instruct CIRCLE lo use a 
particular color. Again, valid colors de- 


> — ... PIE. BAS by Brian ciadt 
DEPIMT A-Z 


SCREEN 9 
N - 6 

REOIH GraphDatal (N) , Radianal(N) 

Angla ■ 71 
Angls2l • 9 
Piaaita • 1«4 
Raaiovad ■ ItB 
cx - 

cy - 189 

Pi« - 1.141S9289 

TurnI ■ COS<Angla • Pi* ! 180) 

Haight ■ Piaaiza \ S 

FOR X - 1 TO N 

READ GraphOatal (XI 

NEXT 

DATA 92. 78, 4S, 30. 19. 11 

SUBi > 0 
FOR t • 1 TO N 

SuBi • SuBt ♦ CraphDatat ( Z) 

NEXT 


‘nuBbar of data itaaia (pia alicaa) 

*0 piacaa in this pia 

'angla of pia 

'radiua of cirela in pixala 
'radiua of pia piaca raawvad froa pia 
'cantor for X poaition 
'cantor for Y poaition 


'road tha pia chart data 


'proportionaliza pia to tha 
auB of its parts 


FOR I • 1 TO N 

Radiansld) • CraphDatat (1) / SubI 

NEXT 


'•••• MAIN LOOP •••• 

FOR C • 1 TO N 

Anglalf • Angla24 'ratain last angla 

Angla20 - Angla20 « Radlanol(C) • 2 • Pil 'ealculata radians 
AvgAnglal ■ (Anglall * Angla2l) / 2 

IF c • N THEN 'this is tha final alica. pull it avay frM tha raat 

Oldcx • Cx 

Cx • Cx ♦ cos(AvgAnglal} • (Raaiovad • Piaaita) 
oldcy • cy 

Cy - Cy • siN(AvgAngla#) • (Raaiovad - Piaaita) • Turn# 

END IF 

CIRCLE (Cx, Cy), Piaaita, , -Anglalf - .0010, -Angla20, TurnI 
PAnglall - Anglall ♦ .0011 
Pangla2l • Anglo2l 

IF PAnglall < Pil THEN 
IF Pangla2l > Pil THEN 
PAnglall ■ Pil 
ELSE 

Pangla2l ■ -1 
END IF 
END IF 

IF Pangla2l > 01 then 'working with tha front pia piacaa 

'first draw tha circla 

CIRCLE (Cx, Cy « Haight), Piaaita, , PAnglall. Panglo2l, TurnI 
PICI - C03(ABS(PAnglall)) 

P2CI - C0S(ABS(Pangla2l)) 

FISI • szN(ABS(PAnglall)) 

P2SI • SZN(ABS(Pangla2l)) 


‘now draw tha connacting linaa 
LINE (Cx ♦ PlCI • Piaaita, Cy • PlSl • Piaaita • TurnI)- _ 

(Cx ♦ PICI • Piaaita, cy - Plsl • piaaita • TurnI ♦ Haight) 

LINE (Cx * P2CI • piaaiza, Cy - P2sl • Piaaita • TurnI)- _ 

(Cx * P2CI • Piaaiza, cy - P2sl • Piaaita • TurnI ♦ Haight) 


IF C •• N THEN 'this is tha piaca to pull away froB tha pia 

IF PAnglall > Pil • 3 / 2 THEN 

CALL DoLina(CDBL(Cx ♦ Plcl • Piaaita), _ 

CDBL(Cy - PlSI • Piaaita • Turn! ♦~'Haight), _ 

COBL(CX), CDBL(Cy Haight)) ~ 

CALL DoLina(CDBL(CX), COBL(Cy), CDBL(Cx), CDBL(Cy ♦ Haight)) 


PAINT (Cx ♦ PICI • Piaaita - 1, 

Cy - Plsi • Piaaita • TurnI * Haight \ 2), C, IS 

END IF 
END IF 


Umnnttfil 


PIE.BASM complete pie }iraph usiufi .^-l) atul perspective technUpu’s. 


-((■•-rfial 
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PAvgAnglel ■ (pAnglall * Pangl*3l) / 2 
PAINT (Cx * COS(PAVgAngl«l) • Pl«siz«, _ 

Cy - SIN(PAvgAngl«l) • Piaais* • Turn* ♦ Haight \ 3|, C, IS 

END IP 

PAINT (Cx ♦ COS(AvgAnglal ) • .8 • Piaaiza, _ 

Cy - SIN<AvgAnglal ) • .8 • Piaaiia •‘~Turnf). C, IS 

IP C08(AvgAngla«| > 9 THEN 

Lx ■ Cx * C08(AvgAngl#l) • Piaaiza * 8 
ELSE 

LX • Cx * COS(AvgAnglal ) • Piaaiza 
END IP 

l,y ■ Cy - SIN(AvgAnglal ) * (Piaaiza) * TurnI 

IP AvgAnglal > Pit THEN 
Ly ■ Ly 4- Ranoved \ 3 
ELSE 

Ly •• Ly > Piaaiza \ 7 
END ZP 

NEXT 

END 

•tlBCLUDC. iPIEBASrmbl 


'CAR.BAS by Bri*n Gi*dt 



DEFINT A-Z 

SCREEN 1, 8 



PZl - 41 • ATN(ll ) 

DIN A<388), B(288) 

DIM RoAdLin«{3), R(S88), St 



CIRCLE (4, 4), 3, 3 

'drav whaal 


CIRCLE (4, 4), 1, 3 

*drav apo)(ai Inalda wbaal 


GET (1, 1|>(8, 6), 8 

'captura «rhaal and put into B array 


Ptrr (1, 1), B, XOR 

'arasaa it froai tba aeraan 


LINE (31, 38)>(38, 38), 3s LINE (34, 38). (38, 38), 3 ‘draw ear 

outlina 

LINE -<36, 2S), 3s LINE *(33, 

25), 3s LINE ><33, 23), 3 


LINS .(34, 23), 3t LINE >(28, 

25), 3t LINE -(11, 27), 3 


LINE -(18, 38), 3s LINE -(15, 

38), 3 


CIRCLE (18, 31), 4, 3, 8, PIS 
CIRCLE (31, 31), 4, 3, 8, pi: 

'%rhaal huba 


PAINT (35, 25), 2, 3 

'paint tha ear body rad 


LINE (35, 25)-(29, 28), 1, BP 

'paint tha virxSov cyan 


PUT (IS, 28), B, XOR 

PUT (28, 28), B, XOR 

'placa whaala on tha ear 


GET (18, 22)-(38, 33), A 

'captura firat izsaga of tha ear 


PUT (IS, 28). B, XOR 

PUT (28, 28), B, XOR 

'raaova whaala 


PUT (15, 29), B, XOR 

'placa tha whaala ena lina balow tba poaition 

PUT (28, 29). B. XOR 

' uaad balora 


GET (If, 23). (38, 34), B 

'captura aacond iauga of tha car at 

ona 


pixal balow whara it waa captura 

bafora 


' thin providaa tha bouncing affact 

whila 


' tba whaala alwaya atay on tha grouitd 

PUT <18, 33), B, XOR 

'araaa axtra iaaga frosa tha aeraan 


LINE (12, 88). <8, i:€) 

GET (8, 88). (12, 116) , R 

'captura a lina at tha angla of tha 

road 

LINE (6. 94). (319, 94) 

LINE (8, 138). (319, 130) 

'draw road 


'PAINT (319, 188), 1, 3 

'optional to paint road whita 


RoadLina(l) • 38 

RoadLina(2) *138 

RoadLin«(3) ■ 238 

POR I - 1 TO 3 

'placa linaa acroaa tha road 


PUT ( RoadLina ( 1 ) , 94), R, 

XOR 


NEXT 



LINE (8, 88). (12, 88), 2 

'draw bricli wall at tba and of tha road 

LINE <13, 88). <12. 94|, 2 


(nm/inurs) 


CAR.BAS: A detnonstralion of the imimution teehniqtu's deserihed in this ortieie. 


pend on ihc current screen mixle. 

As with LINE, the .v and v center may 
be either relative or absolute. That is, 
( l(X), UX)) places the circle’s center at pixel 
liKation (100.100), while STEP (10.10) 
puts the center ten pixels below and to the 
right of the last point specified. Notice that 
for circles, the last point is at the circle's 
center, not on its circumference. 

In addition to indicating the center of 
the circle or arc to be drawn, you must also 
provide a radius. Portions of a circle arc 
drawn by giving an optional starting and 
ending location. Although most program- 
mers would probably prefer to specify the 
start and end points in degrees, they must 
in.stead be given in radians. Thus, to draw 
the upper left portion of a circle in magenta 
at ( lot). 100) with a radius of 50. you 
would use 

CIRCLE (lIB.iei), it, 2, PI / 2, PI 

(This assumes that pi has already been de- 
fined as .5. 141.5926.) 

A particularly useful option with the 
CIRCLE statement allows it to draw not 
only an arc. but also the lines needed to 
create a pie-wedge shape. By adding a 
leading minus sign ( - ) to either the stop or 
end argument (or both), a line (or lines) 
will be drawn from the edge of the arc to its 
center. (See the listing PIE. BAS.) Al- 
though a minus sign usually indicates a 
negative value, in this case it is simply 
used as a flag to the CIRCLE statement. 

The final CIRCLE option is aspect ra- 
tio, which allows you to create an ellipse or 
irregular arc. If the aspect ratio is less than 
I , then the circle or arc is drawn wider than 
it is high. Likewise, if a number greater 
than I is given, it will be tall and narrow. 
The examples below will serve to illustrate 
this. 

CIRCLE (50,50), 25, 2, , , .5 

CIRCLE (100,100), 25, 2, , , 2 

Again. bo(h the allowable x and y values 
and the radius depend on the number of 
pixels in each direction for (he current 
screen mtxle. 

Paint The circle statement docs not 
have the fill option that LINE provides, so 
the only way to color the inside of a circle 
is to use PAINT. In its most basic form. 
PAINT colors an area with a specified col- 
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MONITORS 


Amdek 

Video 310A 12" Amber 95.00 

Video 410 12" A/GW (ea.) .... 135.00 
Video 432 PS/2 AW VGA .... 169.00 
Color 722 Dual Mode RGB . . .449.00 

Color 732 12" PS/2 VGA 499.00 

Magnavox 

7BM623 1 2" TTL Amber 85.99 

9CM05314"Hi-ResEGA ....379.00 
BCM873 14" Multimode EGA .449.00 

9CM082 14" VGA Color Call 

7BM749 14" Flat VGA White . . . Call 
NEC 

1402Mullisync-ll 599.00 

1501 Multisync-Plus 999.00 


2001 Multisync-XL20" VGA .2099.00 

Packard Beil 

PB-1418F14"FlatTTLA/G/W 129.00 
PB-1422EG 14" Hi-Res EGA . .359.00 


Polarlod 

Palette EGA Plus 2499.00 

Princeton Graphics 

Max-12 12" TTL Amber 149.00 

HX-12E12"EGA 479.00 

Ultrasync 12" VGA 579.00 

Seiko instruments 

CM-1430 14" VGA Display . . .699.00 

Thomson 

4120 14" RGB/Composite 229.00 

Zenith 

ZMM-149 4" PS/2 Amber . . . .209.00 
ZCM-1490 14" VGA Ang 699.00 


MULTIFUNCTION CARDS 


AST 

Six Pak Plus 576 149.00 

Advantage/2 PS/2 Board 309.00 

Hot Shot 286 Board 399.00 


VEGA VGA Video Adapter . . .299.00 
Zuckerboard 

Monochrome Graphics Card ..79.99 
AT-Primary Memory Board . . . .99.99 


MAGNAVOX 
MODEL 8762 
14” RGB/Composite 
Monitor 


Boca Research 

Top Hat 128K Expansion 99.00 

Boca Multi-EGA 169.00 

Bocaram/AT 0-4MB Card .... 149.00 

DCA 

Irma 2.2 3278 I/O 749.00 

Everex 

EV-159 Ram 3000 99.99 

EV-657 Micro Enhancer II ... . 149.00 
EV-673 Everex Evga Adapter . 279.00 
5th Generation 

Logical Connection 512K . . . . 389.00 

Hercules 

Color Card 129.00 

Graphics Card 149.00 

Graphics Card Plus 169.00 

IDEAssoclates 

IDE-5251 Emulation Board . . .579.00 

Intel 

Inboard 386/AT & 386/PC Call 

4020 286 Board w/51 2k 369.00 

8087 Co-Processor 119.00 

80387-16 Co-Processor 529.00 

NSI 

Smart EGA Plus 219.00 

Quadram 

Quad 386-XT PC Upgrade .... 799.00 
Model-30 Ouadboard PS/2 . . .319.00 

The Complete PC 

Complete Answ. Machine . . .299.00 
Complete Hand Scanner . . . .219.00 

Tseng Labs 

EVA 480 EGA Adapter 219.00 

Vldeo-7 

VEGA EGA Deluxe Adapter . . 229.00 


STORAGE DEVICES 


ATD 

Tandy 20MB Hard Card 499.00 

CMS 

Transporter 5'/4 " PS/2 Disk . . 269.00 
Plus 21 20MB Drive Card ....329.00 
T-160 60MB Tape-Backup . . . .649.00 

Everex 


Stream 60-8 Ext. Tape-Backup 739.00 
Stream 60 PS/2 Tape-Backup 1299.00 


Iomega 

5V4" Bernoulli Box il 999.00 

irwin 

110D 10MB XT Tape-Backup .219.00 
Miniscribe 

8425 20MB 3%” 40msec 349.00 

3053 44MB 5V4" 25msec 669.00 

6085 70MB 5 '/4" 28msec 889.00 

Mountain 

20 MB Drivecard 449.00 

50MB Drivecard 699.00 

TD-4440 40MB Ext. PS/2 AT . . 599.00 
60MB Mountain Tape 999.00 


Dual 5.25” Beta Bernoulli . . . 1899.00 
PC-TOO 

TD4000 40MB Tape-Backup . .349.00 


Plus Development 

20MB Hard Card 599.00 

Racore 

Jr. Expansion Chassis 299.00 

Seagate 

ST-225 20MB 1/2 Height 249.00 

ST-238 30MB 1/2 Height 289.00 

ST-251 40MB 1/2 Height 449.00 

Sysgen 

Bridge-File PS/2 Drive 249.00 

Bridge-Tape 40MB Backup . . . 499.00 

Durapak Single 15MB 999.00 

Smart Image 60MB Tape ....479.00 



PLUS DEVELOPMENT 

40MB Hard Card 

*769 
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The Right Price . . . Everyttme! 


COMPUTERS 


AST 

Premium 286 Model-140 Call 

Compaq 

386 Deskpro's & Portables Call 

IBM 

PS/2 Model 25, 30. 50, 60, 80 ... . Cal I 

NEC 

Powermate II 40MB 2299.00 

Multispeed Laptop 1229.00 

PC-TOO 

512K 8 MHz 1.2MB 80286 ....899.00 
Toshiba 

1000, 1100 -k, 1200, 31 20 Laps ..Call 

WYSE 

Model 50, 60 Terminals Call 



Anchor 

1200E External 129.00 

ATD-Zuckerboard 

1200 Baud Nude 1 /2-Card 79.99 

Best Products 

Smart 2400 1/2-Card w/Soft . . 159.99 

Everex 

Evercom 920 1200 Baud Int. . . .89.99 
Evercom 940 2400 Baud Ext. .199.00 

Hayes 

Smartmodem 1200 Ext 289.00 

Smartmodem 2400 Ext 439.00 

Practical Peripherals 

Complete Telecom Pak 69.99 

2400 Stand Alone 189.00 

U.S. Robotics 

2400 Baud Direct Int 179.00 

2400 Baud Direct Ext 189.00 



Brother 

M-1509 180cps, 132 col 389.00 

HR-40 40cps, Daisywheel 669.00 

FAX-100 Fascimile Machine .999.00 

Canon 

PC-25 Personal Copier 899.00 


Citizen 

Premier-35 35cps, DaisywhI. .479.00 

C.ltoh 

315-XP Epson/IBM 132 col.. . .549.00 
Epson 


LX-800 150cps, 80 col 179.00 

FX-86E 240cps, 80 col Call 

FX-286E, 240cps, 132 col Call 

LQ-500 1 80cps, 24-Wire Cal I 

LQ-850 330cps, 80 col Call 

LQ-2500 334CPS, 24-Wire Call 

EX-800 300cps, 80 col Call 

NEC 

P2200Pinwriter 24-Wire 379.00 

P660Pinwriter 24-Wire 469.00 

P760 Pinwriter 132 col 639.00 

LC-890 Postscript Laser . . . .3399.00 

Okidata 

ML-192-k 200cps,80col 369.00 

ML-193-H 200cps, 132 col. . . .449.00 
ML-293 240cps, Dual 9-Pin . . .499.00 

M L-393 450cps, 24-Wi re 989.00 

Panasonic 

KX-P1080i 144cps, 80 col 189.00 

KX-P1091i 194cps, 80 col 209.00 

KX-P1595 240CPS, 132CPI. ...479.00 

Sharp 

FO-300 Facsimile Machine .1349.00 
Star MIcronIcs 

NX-1000 140cps, 80 col 179.00 

NX-15120ops, 132 col 319.00 

Toshiba 

P321-SL216cps, 24-Wire 499.00 

P351-SX300cps, 24-Wire . . . .999.00 


HEWLETT-PACKARD 

2225A Think-Jet 


*369 


SOFTWARE 


Aldus 

Pagemaker 469.00 

Ashton Tate 

d-baselll-i- 389.00 

Multimate Advantage II 279.00 

Borland 

Quattro 129.00 

Central Point 

Copy II PC 24.99 

PC Option Board Deluxe 129.00 

Computer Associates 

Accpac Easy Accounting 79.00 


MICROSOFT 

SOFTWARE 

Microsoft 
Word 4.0 
$ 


5th Generation 

FastbackPlus 89.99 

IMSI 

Page Perfect Desktop 339.00 

Optimousew/Dr. Halo 79.99 

Logitech 

Hi-Res Buss Mouse 119.00 

Lotus Development 

Lotus 1-2-3 299.00 

Meca 

Managing Your Money 119.00 

Microrim 

R:Base For DOS 499.00 

Microsoft 

Microsoft Mouse Bus/Ser ...109.00 

Norton Software 

Utilities 4.0 54.99 

Software Publishing Group 

PFS; First Choice 89.99 

Word Perfect Corp. 

Word Perfect 4.2 199.00 

Xerox 

Ventura Publisher 1.1 519.00 




In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO, 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 


OVER 350.000 SATISFIED CUSTOMERS • ALL MAJOR CREDIT CARDS ACCEPTED • CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks to clear. 
For faster delivery, use your credit card or send cashier’s check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents add 6% 
sales tax. All prices are U-S.A. prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. 
Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. V/e cannot guarantee compatibility. All sales are 
final and returned shipments are subject to a restocking fee. We are not responsible for typographic or photographic errors. 6106 
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LINE (12, 94)-(fl, 130), 2 
PAINT (0, 113), 2, 2 
LINE (12, 8e)>(0, 11€). 0 

T - 2B0 
St > 0 
X > 1 

WHILE T 'while car ie atill on the road 

PUT (T, 100), A, XOR ‘place first inage of the car 
CALL Roadline8(X) 'move one of the readllnes 

CALL Pause 'pause briefly 

eaT.T. RoadlineB(l) ’move another roadline 

PUT (T, 100), A, XOR 'remove first iaage of the car 

'notice nothing is done while the istage is off screen 
PUT (T, 100), B, XOR 'place second car image (car is raised above ground) 

CALL Roadlines(Z) 'stove one store of the roadlines 
CALL Pause 'pause again 

CALL Roadline8(Z) 'move another roadline 

PUT (T, 100), B, XOR 'remove second image of ear 

T ■ T - SI 'minimal calculations done while image is off the screen 

Si *81 + .1 'accelerate 

WEND 

PUT (T ♦ St, 100), 8, XOR 'put image bac)i on screen to show crash into wall 

FOR T - 100 TO 50 STEP -1 'crash noise 
SOUND T, .2 
SOUND 32767, .1 

NEXT 

END 

SUB Pause static 
B oldTimet • TIMER 
WHILE TIMER < HoldTimel * .01 
WEND 
END SUB 

SUB Roadlines (I) STATIC 

SHARED RoadLineo, R(), St 
Ptrr (RoadLine(Z), 94), R, XOR 
RoadLine(X) ■ RoadLine<Z) * 31 
IF RoadLine(X) > 305 THEN RoadLine(X) ■ 5 
PUT (RoadLine(Z), 94). R, XOR 

I ■ (X HOD 3) 1 'increments I from 1 to 3 inclusively 

SOUND 100 * (SI • 0), .2 
END SUB 

(CARSAS endti 


DEF SEG - C 1 HB 800 'CGA display memory segment 

SCREEN 1 
X = TIMER 

WHILE X + ,5 > TIMER 'allow screen time to settle 
WEND 

FOR X = 8 TO 1S999 'turn on all pixels in succession 
POKE X, 255 

NEXT 


Figure 1 : FHJ,.BAS provides o visiud exampie (if graphics memory oratmizodon on o CGA 
adopter. 


or. Rulher than provide outline dimensions 
for the aiea, however, you instead tell 
PAINT to begin at a particular location and 
continue coloring the screen in all direc- 
tions until it encounters a border (which 
may be a color) or the edge of the screen. 

The example below first draws a ma- 
genta circle, pauses until a key is pressed, 
and then paints the inside light cyan. 

CIRCLE (108,108), 50, 2 

WHILE INKEy$ = •"•! WEND 

PAINT (100,100), 1, 2 

The arguments in the PAINT statement 
above tell BASIC to use color I for paint- 
ing but to .stop when a border color of 2 is 
encountered. Being able to specify a bor- 
der color is the all-important key. as it al- 
lows painting to be contained within any 
given area. 

But PAINT can do much more than 
simply fill an area with a single color, as 
we are about to see. One of PAINT'S most 
powerful features is its ability to do tt/ing. 

TILES Tiling is a technique in which a 
repeating pattern rather than a solid color is 
drawn. Tiles in graphics look rather like 
those used to create a regular pattern on 
walls iind llixirs. In BASIC, the tile defini- 
tion for PAINT is contained within a text 
string. Before you can visualize how to 
specify the string for a tiling operation, 
however, it is important to begin by under- 
standing how video memory is organized 
in the several popular graphics screen 
modes. Each pixel on the display screen 
has a corresponding memory location that 
holds that portion of the screen's contents. 

For the 640 by 200. two-color mixle 
(SCREEN 2). the display is organized as 
80 bytes across by 2(X) lines down. This 
makes a total of 16,000 addresses. Since 
there are only two colors (black and white) 
in this mtxle. only I bit is needed for each 
pixel on the screen, and each byte (8 bits) 
can handle eight pixels. Thus, 80 bytes are 
needed to hold the black or white informa- 
tion (values of 0 or 1 . respectively) for 640 
pixels. 

With the 320 by 2(X). four-color graph- 
ics mode (SCREEN I ). each pixel may be 
one of four colors, rather than only two. 
The 8 bits in each byte can represent only 
four pixels on the screen, since 2 bits arc 
needed to accommtxiate each of the four 


possible colors. Thus, the same amount of 
display memory (16,0(X) addresses) can 
hold only half as many pixels. 

In the text modes, successive characters 
on the screen arc contained in successive 
bytes in display memory. In the CGA 
modes, however, a technique known as in- 
lerlm inx is used to arrange the screen 
memory. When interlacing is used, while 
screen lix'ations 0 thrrrugh 79 are con- 
tained in addresses 0 through 79. locations 


80 through 1,59 are held instead in the ad- 
drc.ss range from 8 1 92 to 827 1 . 

Running the program FILL. BAS, 
shown in Figure 1 . will provide a visual 
example of how consecutive bytes in 
memory arc related to the dots on the CGA 
screen. The FOR/NEXT loop fills contig- 
uous memory l(x;ations, but the screen im- 
age is drawn in two groups — all the even 
rows first, then the odd. Notice that the 
display adapter really holds 16.384 bytes 
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WHYAREPfOPU 
dUUIGIIIG ntOM $500 PRQlEa 

irnksamnnauiGEi 

10$99III$IAPUII? 



The Project Planning and Presentation System 
that works the way you think. 


Il/Ve used Superproject Plus & 
Harvard II. InstaPlan is clearly 
supeiior.H 

Tim Malagan. President Project 
Information Services Corponition 


An Air Tight 30 Day Cuarantee.Tty out 

InstaPlan tor 30 days. See how much more 
effective it makes you. Ifyou re not 
completely satisfied, well cheerfully refund 
your money 


ISAtyworkat Chase Manhattan Is 
more otvanized and my planning 
more effective. InstaPlan helps 
present my Ideas. H 

Douglas Price, Vice President 
Chase Manhattan 

InstaPlan helps you organize your 
project in natural 'top down' outline 
form. First you establish objectives 
and costs.Then define activities. 

Assign time, people and present 
results in a professional graphic form. 

IIBrown and Caldwell has been 
using InstaPlanfor several months. 
We have decided toadoptltrtatlon- 
wldefor OUT 160 prt^ect managers. 
We believe It can Improve oar ability 
to win contracts and to successfiiOy 
manage them In todays competitive 
marketll 

Richard Aberiey President Brown & 
Caldwell Consulting Engineers. 

InstaPlan makes your work easier. 
Expense graphs. Schedule tables. Cus- 
tomized Gantt charts showing schedule 
connections in page or wall size. With 
InstaPlan presentation ^phics, people 
can quickly see responsibilities and 
deadlines. 

Ill like the ability to track the 
actuals of vidten tasksare 
completed.ll 

Larry fortune, Directoc Product Design 
and Development Fife Corporation. 



Fully 7096 of the InstaPlan users we 
surveyed have tried the competition. 

So ifyou re dissatisfied with die pro- 
gram you're using now, we invite you 
to find out why so many people are 
switching. And ifyou're new to project 
planning software, it makes sense to start 
with the best 

At $99, InstaPlan proves 
that high-power doesn't 
have to carry a high- M 

power price tag ' 


Insu^n Baste System 

• 600 Activity capacity (640K RAM) 

• 1 1 level oulbne of activities (WBS) 

• Duration or man - hour estimates 

• Unlimited schedule connections 

• 1 1 level resource outline 

> Individual calendar per person 

• Resource levelling and smoothing 

• Focus selects activities for screen or pnnt 

• 7 View, color control, many reports/charts 

> Presentation Gantt Diagram shows schedule 
connections m page or wall sized formal 

• Data transfer to l •2-3'’/dBasell^ 

• Context sensitive onscreen help 

• Users manual with tutorial 
Tracker Option 

• Allows you to freeze baseline plan 

• Input actual schedule and resources used 

• Variance mode of Gantt. Spreadsheet Loading 
views show detail change litim baseline plan 

• Variance and performance charts and reports 


$99. ORDER TODAY. NO RISK. 

800 - 852 - 7526 . 

Recommended Configuration: IBM PC/XT/AT or compai 
ibte. 640K RAM (Si2K nummum). Hard Disk or Dutf Floppy 
Printers Supported: IBM Propnnter & Graphics Pnnter. 
Epson FXiMX/RlCfLOrokidataPh^ nay 92/3 Microline 
192/3, 292/3* Tbshiba 351 * and HP Laser)ct nus 
‘(72 X l20dpi.B/W) 


InstaPlaris Tfacker option lets you 
compare status and progress against 
your plan. With it. you'll spot timing 
workload and budget problems before 
they occur. 


FUrMnl Mil Pn tn I a a cradmMt cT SuitMR PuMfliing Cofp 

Supcf]m|cci nui a tradmuk orcompuirr AtwciiM 
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"if this is a race, we 
are out in front." 

Steve Hul, President 
Everex Systems, Inc. 

IBM PS/2 Model 80 (20 MHz) 

Compoq DeskPro 386/20 

Everex Step 386/20 

Power Meter MIPS Version 1.2. The Dotobose Group. 


3.52 MIPS 
4.59 MIPS 
4.91 MIPS 


“We created a 
monster." 

Apparently, we 
have surprised a 
few people. It's not 
ever>' day that 
someone builds 
the world’s fastest 

mm. 

Our marketing 
|)eople call the con- 
cept AMMA-for 
Advanced Mem- 
ory Management 
Architectui-e. 

I don’t care what 
you call it. This is 
the computer that 
has left everybody 
behind, including 
(’ompaq. 

Forthe moment, we 
are overjoyed. 

Rut this is a game 
of leapfrog and 
we do not intend 
to I'est. 

The Step 
from Everex 
is a monster of 
a machine. 


For price and 
performance facts, 
call Everex 
Computer Systems 
Division at 1-8(K)- 



EVEREX 


STEP 
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HEADSTART 

BEATS 

LEADING EDG^ 

and we can prove it! 


HEADSTART"' IS IHEKST 
coMPunRinriiAiLNO 
QUESTION ABOUT IT.UT'S 
START WITH PBtrORMAIKE 

Headstart is faster, period. 
Faster processor speed because 
it's packed with an ultra fast 
8MHz Intel 8088-2 processor 
that's faster than Leading 
Edge's. Faster disk speed as its 
two 360K disk drives pixjvide 
faster file access time m every 
sinde cateMiy comparison 
to &adii^ Edge. Conclusion: 
Leadin g ^ge is no match 
to Headstart when it comes 

to speed and performance. 

HEADSTART' 

GIVES YOU MORE 

There is nothing else you 
need to buy because Headstart 
is an IBM®compatible that 
comes complete. With more 
option slots than Leading Edge, 
Fieadstart comes with built-in 
serial cmd parallel ports plus 
additional jxjrts for a mouse, 
a light pen and games 
that you won't find with 

LeacUn g Edge. 






MORE 

SOFTWARE 

While Leading Edge only 
comes with a word processor 
Headstart comes packaged with 
popular programs for spread 
sheets, word processing filing 
and includes Hot-Pop-Dp™ pro- 
grams. Bundled with Headstart's 
exclusive Operating Environ- 
ment it makes using a computer 
simple for both the novice and 


advanced user. It's obvious 
Leadin g Ed g e doesn't stack u p 


to Headstart here either. 

THE CRITICS AGREE 

Leading P.C. magazine and 
newspaper critics analyzed the 
quality and prerformance of 
Headstart and after torture test- 
ing, Headstart received rave 
reviews rating Headstart 'as one 
of the best P.C.'s ever!' More evi- 
dence of Headstart's superiority. 

IF YOU WANT MORE PROOF 

Just write, and we will send 
you documentation by an inde- 
pendent laboratory that will 

E rove to you. Headstart beats 
eadin g Ed g e . . . cate g orically . 


• T • 1 

■ III 

■ I 

■ > 

* I 

h'llMTlIt'lj 

EDITOR'S 

CHOICE 


So take the challenge and 
compare for yourself. Call 
the Headstart dealer nearest 
you: 1-800-882-1888. 

LHdnltEd^MwM'tr 


•Pnce for Monochrome System 
Color System $1295. 
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TM 

byVENDEX' 


eadSmrt, 

"It wiU bring out the genius in you!" 

Vendex Technologies, Inc., 40 Cutter Mill Road, Great Neck, NY 11021 


— King Kong" Bundy 
Heavywei^t 


Wndex Turbo 888-XT Headstart Computer System is a trademark of Wndex Technologies. Inc. IBM. XT is a trademark of International Business Machine Corp, 
Leading Edge is a trademark of Leading Edge Hardware Products. Q1988 Vrndex l«hnologies. Inc. All rights reserved. 
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■ PC LAB NOTES 


for each screen, llius. the second memory 
block actually starts at address 8192 rather 
than at 8(XX). (The 384 extra bytes are not 
used. ) 

The third screen mode to examine is 
640 by 350. It is used with an EGA in 
SCREEN 9. To accommixiatc this resolu- 
tion. 28.(XX) bytes are needed to represent 
all of the pixels, but even this much memo- 
ry can describe only a two-color screen. 
Since 16 colors require four times this 
amount of memory (4 hits can designate 
any value fromOto 15). the EGA'sdesign- 


crs had to come up with .some way to 
squeeze that many bits into the PC's limit- 
ed address space. 

The technique used with an EGA is 
known as Uink swiichini;. The same mem- 
ory addresses are used for each of four sep- 
arate banks, or phmes. One memory bank 
contains the on and off infonnation for the 
blue component of each screen liKation. 
and two more hold the bits for red and 
green, nie fourth plane contains the inten- 
sity infonnation for displaying the colors. 
(Eor further explanation, see the sidebar 


■ ■ Bank-Switching the EG A. " ) 

As mentioned earlier, the patterns that 
will be used for tiling are contained within 
a BASIC string. And since strings are 
comprised of bytes, there’s a natural paral- 
lel between the bits in each character in a 
string and the bits (pixels) on the graphics 


■ Bank switching is used 
with an EGA to squeeze 
enough memory for 16 
colors into the PC’s 
limited address space. 


screen. The only real complications arise 
from the many possible graphics modes 
and the corresponding variation in resolu- 
tion. 

In SCREEN 2 (640 by 200. two-color), 
the PAINT command expects a tile string 
that is 8 bits wide and up to 64 bytes long. 
Each bit controls one pixel. The tile string 
should not be padded with spaces, of 
course, since spaces would be interpreted 
as being part of the tile pattern. (A space 
has a bit pattern of (X) I (X)0(X). ) 

With SCREEN 1 (320 by 200. four- 
color), on the other hand, each screen byte 
can handle only four pixels. Thus, each 
character in the string will hold the pattern 
for four consecutive pixels rather than 
eight. In this case, the first 2 bits in the byte 
control the color of the first pixel, the next 
2 set the second pixel, and so forth. 

The diagram “Defining Tile Strings” 
shows the transition (in SCREEN 2) from 
the desired tile pattern, through conversion 
to binary numbers, and finally to the ap- 
propriate CHRSO bytes in the actual tile 
string. 

In the 640 by 350, 16-color EGA 
SCREEN 9, the pattern is once again 8 bits 
wide. Here, a tile string may be up to 350 
bytes in length, though it will be organized 
somewhat differently. In this case, the first 
byte corresponds to the first color plane, 
the second hyte to the second color plane, 
and so forth, continuing through the inten- 
sity plane. 


BANK-SWITCHING THE EGA 


I n an EGA display adapter, four sepa- 
rate memory planes are used to hold 
the red. blue, green, and intensity infor- 
mation for a graphics screen image. In 
screen mode 9 each plane contains 
28.(XX) hytes, for a total of 1 12.()(X) ad- 
dresses. 

But the K' simply does not have that 
many addresses available for display pur- 
poses. Therefore, each plane must be as- 
signed to the same physical addresses, 
w hich means that only one of them may 
be active at a tinK. A program indicates 
which plane is to he addressed by send- 
ing values to the EGA's hardware ports. 

Normally, you won’t need to manipu- 
late video memory on a byte-by-byte ba- 
sis, After all. that's what high-level lan- 
guages are for. However, it is necessary , 


if you intend to save and load images on 
disk or to use PEEK and POKE, to ac- 
cess display memory directly. 

Fortunately, the BASIC INP and 
OUT commands provide a simple way to 
access hardware ports, A sequence of 
two OUT statements is needed to switch 
planes. The first OUT simply gets the 
EGA's attention, and the second pro- 
vides the actual command. 

The two short programs in the listing 
EGABSAVE.BAS (Figure A) will save 
and load a high-resolution EGA screen 
from BASIC, using four separate files to 
hold each memory plane. Notice that the 
statement DEE SEG = &HA(XX) is need- 
ed to indicate which segment BASIC is 
to use for the BSAVE and BLOAD com- 
mands. — Ethan Winer 


' - 

— BSave 

an EGA graphics screen 



DEF 

SEG = &HA00a 






OUT 

SH3CE, 4 

OUT 

SH3CF,0 : 

BSAVE 

"Blue" , 

0, 28000 


OUT 

&H3CE, 4 

OUT 

&H3CF,1 : 

BSAVE 

"Green” , 

0, 28000 


OUT 

tH3CE,4 

OUT 

&H3CF,2 : 

BSAVE 

"Red" , 0 

, 28000 


OUT 

iH3CE, 4 

OUT 

SH3CF,3 : 

BSAVE 

"Bright" 

, 0, 28000 


OUT 

iH3CE, 4 

OUT 

&H3CF, 0 





X 

BLoad 

an EGA graphics 

screen 



DEF 

SEG » &HA000 






OUT 

&H3C4,2 

OUT 

&H3C5,1 : 

BLOAD 

"Blue" 



OUT 

SH3C4, 2 

OUT 

SH3c5,2 ! 

BLOAD 

"Green" 



OUT 

iH3C4, 2 

OUT 

SH3C5,4 : 

BLOAD 

"Red" 



OUT 

&H3C4, 2 

OUT 

iH3c5,8 : 

BLOAD 

"Bright" 



OUT 

iH3C4,2 

OUT 

SH3C5,15 






Figure A: l-XiABSAVE .BAS «.«'.« the OUT ammumd Itr aelivttle each EGA memory plane. 
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The nfth byte then corresponds to the 
first color plane of the second group in the 
pattern. This means that tile strings intend- 
ed to be used with an EGA generally will 
have a length that is a multiple of 4. Thus, 
if a string is S bytes long, forexample, BA- 
SIC treats the string as if it had b^n pad- 
ded with CHR$(0) null characters to a 
length of 8 bytes. As you can see, defining 
tile patterns for the EGA screen modes can 
cuickly become very tedious. 


■ Because PAINT uses 
the border color you 
specify to know when to 
stop, any breaks in that 
border will cause the 
painting to leak out. 


Having created a tile string, however, 
let's see how we can put it to use. While 
the earlier PAINT examples used a numer- 
ic value or variable to indicate the paint 
color, tiling instead uses a string argument. 
The example below will fill the entire 
screen with the heart tiling pattern de- 
scribed in the diagram “Defining Tile 
Strings.” 

SCREEN 2 

Tll«$ - CHR$(>) + CHRSrlSS) + _ 

CHRS(14S) + CBR$(130) + _ 
CBR$(13S) * CBR$(68) + _ 
CBR$(4>) + CBR$(16) 

PAXHT (1,1), Tlla$ 

IBo/h QuickBASIC and Turbo Basic con- 
catenate lines that end in an underscore 
followed by a carriage return. — Ed.\ Of 
course, PAINT can be used to fill an ob- 
ject, as well as the entire screen: 

SCREEN 2 

LINE (50,50)-(150,150), 3, B 
PAINT (100,100), Tile$ 

One important point to observe when us- 
ing PAINT to fill an object is that the bor- 
der surrounding the object must be contin- 
uous and a single color. Because PAINT 
uses the border color you specify to know 


when to stop, any breaks in that border will 
cause the painting to leak out. In the exam- 
ple below, a second LINE statement is 
used to erase a tiny portion at the top of the 
box by drawing in black (color 0). 

SCREEN 2 

LINE (50,50)-(150,150), 3, B 
LINE (100,50)-(102,50), 0 
PAINT (100,100), Tile$ 

Note that hidden lines can interfere with 
the PAINT command if they are of the 
same color as the border of the object to be 
painted. (See the sidebar “Hidden Lines in 
BASIC” for a fuller explanation.) The 
first example in Figure 2 shows how 
PAINT will stop when it encounters the 
"hidden” dividing line, while the second 


example continues to fill the box. 

Because PAINT will be interrupted if 
the border color specified is the same as 
that previously used for drawing, you may 
want to consider reserving one color for a 
border. The program CIRCLES. BAS 
(Figure 3) shows how multiple circles can 
be created by drawing the outline of the 
circle fust, then filling it with the desired 
color, and finally redrawing the first circle 
in the same color used for the fill. If you 
omit the second circle command you will 
see the effects of what should have been 
hidden lines. This technique is not limited 
to circles or squares, of course. Any object 
that can be drawn once could be drawn a 
second time, at (he same location after a 
PAINT command has been executed. 


Defining Tile Strings 


Binary 

Hexadecimal 

Decimal 

00000000 . 

&H00- 

0 

01101100- 

&H6C- 

108 

10010010- 

iH92- 

146 

10000010- 

&He2- 

130 

10000010- 

&H82. 

130 

01000100 . 

&H44. 

68 

00101000- 

&H28- 

40 

00010000- 

&H10- 

16 


TtleS - CHR$(0) -f CHR$(108) -f CHR$(146) -f CHR$(130) -f CHR$(130) 4 
CHR$(66) CHR$(40) 4^ CHR$(16) 

The PAINT tile string for this heart pattern is composed of a series of bits, 
each of which represents a single pixel. 
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DESlOmAD 


At only ^299, 
DesignCAD 

is the simplest 
way to get some very 
sophisticated results. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only $299 . . . complete! With the DesignCAD’s easy-to-use, easy-to-leam 
single keystroke commands, you’ll be producing ultra- 
sophisticated results in no time at all. 


The Features You’re Looking For 

The options you normally have to purchase separately with other 
CAD programs, aren’t options with DesignCAD. They’re built in. 


In addition, DesignCAD’s 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 

DesignCAD re-defines Compatibility 

Virtually any printer, plotter or graphics 
adapter compatible wift IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
targe and small. 

For all of the c^ability, compatibility and ease-of- 
use you need in a CAD system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 

v/American 

Small Business Computers, Inc. 

327 S. Mill St., Pryor, OK 74361 
(918)825-4844 FAX 918-825-6359 
Telex 91 02400302 

Cell or write for a detailed brochure and a free demo disk. 


• Kxpanded Memory Support 

• Selection of Character Fonts 

• Symbol library with over 500 symbols 

• Bill of Materials utility 

• Finest curve fitting in 
the industry 

• Extensive 
snap features 


• True Auto 
Dimensioning with 
several formats 

• Extensive layering 
features 

• Full zoom, pan and 
rotate capabilities 

• And many other features 
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Gt.l AND PI 1 Two of BASIC’s nx)M 
powerlul graphics commands. GET and 
PUT. pmvide ihe fundanKmtal Cwils for 
animation. GET captures a portion of the 
graphics screen and copies it into an array 
that you specify. PUT does the opposite, 
placing the contents of an array as a graphi- 
cal representation onto the screen. Bear in 
mind that PUT can restore an image to any 
liKation on the screen . not only to the place 
from whence it originally came. 

A kind of animation could be achieved 
by using multiple LINE statements. With 
such a technique, however, the time re- 
quired to draw and erase each line would 


become prxihibitive for complicated im- 
ages. Because GET and PUT simply copy 
memory from one location to another, they 
can operate much iiKire quickly. 

When the GET statement is used. BA- 
SIC Tills the specified array with the bytes 
from display memory that correspond to 
the portion of the screen being saved. GET 
also stores the w idth and height of the 
saved image in the first 4 bytes of the ar- 
ray. The remaining portion of the array 
then holds the actual image data. 

The organization of the data depends on 
the video nuxle from which it was re- 
trieved. but in general, screen data is 


stored from left to right, then from top to 
bottom. However, if the image was cap- 
tured fmm an EGA or VGA screen, the 
left-to-right copying will prtKced thmugh 
each of the color planes before moving on 
to the next line below . 

The PUT command provides five op- 
tions for placing data onto the screen: 
PSET. PRESET. OR. AND. and XOR. 
We'll restrict our attention here to the 
PSET and XOR options, as PRESET. 
AND, and OR have fairly specialized 
uses. PRESET creates a reverse image of a 
picture. AND and OR combine the colors 
currently on the screen with those saved in 


HIDDEN LINES IN BASIC 


6 4'f_¥iddcn" lines are simply those 
jnithat. because of a wall or other 
solid figure, should not be seen. Of the 
many ways to create objects with hidden 
lines, the easiest is simply to draw those 
portions of the object that are fanhest 
from the viewer first. Then, as the im- 
ages that are to appear closer are draw n, 
they will hide what had been created ear- 
lier. For example, in a picture of a person 
standing in front of a car. you would first 
draw the car. and then the person. 

In the program fragment below, a sol- 
id box w ill be drawn in front of a slanted 
line: 

SCREEN l,e 

LINE (50,50) - (150,150), 3 
LINE (80, B0) - (120,120), 2, BF 

Bevausc the box was drawn after the line 
was. the line is hidden. Unfonunately, 
however, this approach is not reliable 
when you are using Ihe P.MNT com- 
mand to fill a foreground object. Where 
LINE with Ihe Box Fill option will al- 
ways fill a given area completely, 
PAINT slops whenever it encounters a 
line or other obstruction with a particular 
color, as shown below. 

SCREEN 1,0 

LINE (50,50) - (150,150), 3 
CIRCLE (100,100), 20, 3 
PAINT (90,100), 2, 3 


to fill Ihe cirele completely, the line ads 
as a barrier that prevents the second half 
of the circle from being painted. One so- 
lution is to create a special routine that 
simulates the LINE statement but has Ihe 
ability to determine which portions 
should be hidden and. thus, not drawn. 
In this way. Ihe circle can he drawn and 
PAINTed first, and the new LINE rou- 


tine will not overwrite those parts that are 
to be kept in the foregmund. 

The subprogram DOLINE.BAS (Fig- 
ure A) and its example below do precise- 
ly this. IX)LINE begins by calculating 
an appropriate increment for the line, 
based on Ihe starling and ending liKa- 
lions to be drawn. It then plots each re- 
quired pixel, one by one. but only if Ihe 


SUB DoLine (XII, Yll, X2I, Y2I) STATIC 

IF ABS(X2I - XII) < .01 THEN 'calc slope of line 

Myl = SGN(Y2I - yll) 'based on configuration 

Mxl » 0 'of the end points 

ELSE 

Ml = (Y2I - Yll) / (X2I - XII) 

IF ABS(Ml) > 1 THEN 

Myl = SGN(Y2I - Yll) 

Mxl - SGN(X2I - XII) / ABS(MI) 

ELSE 

Myl - Ml • SGN(Y2I - Yll) 

Mxl = SGN(X2I - XII) 

END IF 
END IF 

DrawPixel : 

IF POINT(Xll, Yll) = 0 THEN PSET(X1I, Yll) 'plot if black 

XII » XII + Mxl 'increment current pixel on screen 

Yll = Yll + Myl ' whether or not a point was plotted 

IF INT(Xll) - INT(X2I) AND INT(yll) » INT(Y2I) THEN _ 
EXIT SUB 'we reached the end of the line ~ 

GOTO DrawPixel 'attempt to draw the next pixel 

END SUB 


In (his instance, even though our intent is 


Figure A: tX)LJNE.BAS is a hiJtlen line routine lluti tJraws only where the screen is hUtek. 
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ihc array, which, more often than not. will 
create an undesirable effect. 

When using the P.SET option of PUT to 
place an image on the screen, the original 
colors that had been captured arc used. Re- 
gardless of what is currently on-screen at 
that ItK'ation. the original image is faithful- 
ly re.stored. To provide animation, howev- 
er. we also need a way to erase the image. 
That is to say. if an object is to move acro.ss 
the screen il must first be drawn, then 
erased, then redrawn at a new location. 
This is where XOR comes into play. 

Not unlike AND and OR. XOR also 
combines the colors that are currently on 


current color is black. BASIC's POINT 
function conveniently returns the eurrent 
color for a given position on the screen. 
Of course, you could modify DOLINE to 
recognise any color, not Just black. 

SCREEN 1,0 

LINE (100, 100)-(150, 150), 2, BF 
LINE (100, 100)-(150, 150), 14, B 
LOCATE 25, 1 

PRINT "Press s key to dxav the Line"; 

WHILE INKEYS - ”"l HENO 

CALL [>oLlne<0t, 0f, 4001, 3491) 

' $1 nc lude t ' ooLine * 

Rather than rely on the presence of a par- 
ticular background color, an alternative 
appmach is to calculate whether a given 
point should be plotted. However, this 
requires knowing the exact location of 
the object's boundaries. Many floating- 
point calculations may be needed in the 
case of complex graphics images, and 
this will slow things down considerably. 
As an example, eliminate the following 
statement in DOLINE; 

IF POINT <X1#, Yl#) =■ 0 THEN _ 
PSET(X1#, Yl#) 

and replace il with 

IF XI# < 100 OR XI# > 150 OR _ 
Yl# < 100 OR Yl# > 150 THEN _ 
PSET (Xlt, Yl#) 

When you run the example program, the 
results will appear to be the same, though 
if you move the box it will no longer 
work. — Brian Giedt 


the .screen with the image that had been 
saved in the array. XOR is unique, howev- 
er, in that il uses the difference between the 
color bits. Any bits in an image that are 
XORed with other bits will be reversed 
from what they had originally been. Then 
if the bits arc XORed once again, they will 
be restored to their original state. Thus, if a 
picture is PUT on the screen with XOR 
twice in a row. il will be erased the second 
lime. Further, any other images that were 
originally on the screen but overwritten 
will be restored as well. 

ANIMATION IN ACTION Using the 
XOR method to achieve animation is ef- 
fective for small images — those that occu- 
py fewer than about 3,600 pixels (60 by 
60). At a point somewhere beyond that 
range, however, the animation slows 
down dramatically. This is because of the 
need to interpret the video colors. XOR 
them with the new values, and place them 
back onto the screen. 

Worse. BASIC must exercise the XOR 
function twice in order to move an image: 
once to remove the old image, and once 
more to place the new one. PSET is there- 
fore much faster, because the image cap- 
tured by the GET statement may be direct- 
ly transferred to the screen without regard 
to what is already there. 


In the listing ANIMATE.BAS, shown 
in Figure 4, GET is used with PSET to 
move a small box across the screen. As 
you will see, however, it leaves a trail as it 
moves. 

While the effeet ereated by leaving 
parts of an image on the screen can some- 
times be used effectively, it really isn't 
wanted in this program. It is possible, 
however, to eliminate the leftovers by cap- 
turing the image with an extra margin. For 
this to work, the width must be equal to or 
greater than the maximum movement in 
the direction of interest. That is, if the im- 
age being animated is to move four pixels 
at a time, the portion to be captured must 
be at lea.st four pixels larger than the origi- 
nal image. 

To eliminate the image trail, then, add 
this program statement immediately after 
the first LINE statement; 

LINE (4, 12)-(12,48), 1, BF 

Then replace the GET command above 
with this new version: 

GET (4, 12)-(48, 48), A% 

The one immediately obvious prtiblem is 
that this method can overwrite more than it 
was supposed to. Thus, you must be sure 
to make the boundary only as large as is 
necessary. 


SCREEN 1,0 

LINE (30,30)-(170,170), 

3 

'draw white diagonal line 

LINE (50,50)-(150,150), 

3, B 

'draw white box 

PAINT (90,100), 2, 3 


'attempt to paint box magenta 

SCREEN 1,0 

LINE (30,30)-(170,170), 

1 

'draw cyan diagonal line 

LINE (50,50)-(150,150), 

3, B 

'draw white box 

PAINT (90,100), 2, 3 


'paint entire box magenta 


Figure 2: PAINT fills tw area until it encounters a specified color. 


OEFINT A-Z 


SCREEN 9 


WHILE 1NKEY$ - 

'continue until a key is pressed 

X > RND • 040 

'randoRi X center 

Y - RND * 350 

'random Y center 

Radius « RND * 100 

'random radius 

C ■> (C MOD 14) * 1 

'increment C from 1 to 14 then back to 1 again 

CIRCLE {X, Y), Radius, IS 

'draw circle in white 

PAINT (X, Y), C, 15 

' fill to boundaries of the circle in color C 

CIRCLE (X, Y), Radius, C 

'redraw the circle in color C 

WEND 



Figure 3: ClfiCI£S.BAS draws and paints .solid colors without a border. 
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IMS-286 

12 MEGAHERTZ 

$1125 

^^JBase^S^tem^ 


• 80286 processor running at 12MHz, zero 
wait state, switch selectable to 6MHz 

• 1MB RAM 

• 1.2MB diskette drive 

• Dual diskette drive/hxed disk controller 

• Enhanced, 101-key keyboard 

• 200-watt power supply 

• niustiated installation and 
operations manual 

• Qock/calendar with battery backup 


12MHz, 

Monographic System. 

• IMS-286 12MHz System plus; 

• High-resolution monochrome graphics 
adapter card 

• 12^ high-resolution, flat-screen display 

12MHz, 40MB 

Monographic System. 9XD7D 

• IMS'286 12MHz Monographic System 

• 40MB access (28ms) Seagate 
harddisk 

• Disk partitioning software 

12MHz, 70MB ^ 
Monographic System. 

• IMS-286 12MHz Monographic System 

• TOMB hist access (28ms) MiniScribe 
harddisk 

• Disk partitioning software 


12MHz, ^ r-nr- 

EGA Color System. S15/5 

• IM&-286 12MHz System plus 

• Enhanced graphics adap^ video card 

• 14" tube (13" diagonal) high-resolution 
EGA color monitor 

12MHz,40MB 

EGA Color System. $2025 

• IMS-286 12MHz EGA Color System 

• 40MB fast access (28ms) Seagate 
hard disk 

• Disk partitioning software 

12MHz,70MB 

EGA Color System. $2315 

• IMS-ZaS 12MHz EGA Color System 

• 7(MB fast access (28ms) MiniScribe 
harddisk 

• Disk paititionmg software 



IMS-286 

10 MEGAHERTZ 

$965 



ShoHmwith 
ryptional monitor 


• 80286 processOT running at K^4Hz,* 
switch selectable to 6M& 

•512KB RAM 

• 1.2MB diskette drive 

• Dual diskette diive/Bxed disk controQer 

• EnhaiKed, 101<4(ey keyboard 

• 200-watt power supply 

• Illustrated installatkm and 
(^lersttions manual 

• Qoddcalendar with battery badoip 




Shomtwfth ' 
optforalmanikr 




lOMHz, tf-inoc 

Monographic System. $11/70 

• IMS-286 KIMHz System |4 u8: 

• High-resohrtion mmoduome gt^hics 
adjqTter card 

• 12" hi^Hesdi^ioiw flat-screen diqslay 

10MHz,40MB tfMc/ic 

Mmogtaidik System. $1545 

• IK&286IQMHzMonogE8^)hk System 

• 40MB fast access (SOms) Seagate 
harddisk 

• Disk partitioning software 

lOMHz^TOMB ^ 

Monogn^w System. 

• 1M5-29610MHZ Monographic System 

• T[MB fast acc ess (2ams)hfin^adbe 

• DM( piMfloi^ tiAwan 


lOMHZ/ ih*a>i-ap 

EGA Color System. $1.4l5 

• IMS-286 KMHz System phis: 

• Enhartoed gra^ucs adqiier video card 

• 14* tube (IT diagonal) hi^resdution 
EGA color monitor 

10MHz,40MB 

EGA Color System. $1865 

• IMS-286 10MHz EGA Colot System 

• 40MB fast access (30ms) Seagate 
harddisk 

• Disk partitioning software 

10MHz,70MB eoiCC 
EGA Color System. $Z155 

• IM&.2S610MHZ EGA Color Syitem 

• TOMB fast aooeas(2flkna)IiAniScrflie 
haiddiA 

• Disk partiti oning software 


Math Coprocessors 


80287-8 math 
coprocessor . . 
80^-10 math 
coprocessor . . 


$269 

$349 


Diskette Drive 

360KB or 1.2MB diskette 
drive to enhance your 
system 

360KB... $99 
112MB $109 


I/O Boards 

Ibr AT ® Serial and 

parallel ports $59 

IbrPOXT® Serial, 
parallel, and 

game ports $65 




Multifunction 

Cards 

For AT; 0KB CKpandable 
to 1.5MB, serial and 

parallel ports $110 

Ibr POXT: 384KB; 
serial, parallel, game 
ports, dock/calendar 
with battery backup . . $199 


1200 Baud 
Internal Modem 

With coiiununications 
software $69 
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IMS-88 

10 MEGAHERTZ 

$495 

Base System 


lUiviroi, 

Monographic System. 

• IMS-88 lOMHz System plus: 

• H^-restilution monochrome graphics 
adapter card 

• 12” high-resolution, flat-screen display' 


10MHz,20MB 
Monographic System. 


• IMS-88 lOMHz Monographic System 

• Reliable 20MB MiniScribe hard disk 


(65ms) with Western Digital controller 


• 8088 processor running at lOMHz, 
svs’itchaWc to 4.77MH7 

• MOKBRAM 

• 360KB diskette drive 

• Diskette drive controller 

• AT-style keyboard 

• 150-watt power supply 

• Illustrated installation and 
operations manual 



EGA Color System. S945 

• IM5-88 lOMHz System plus 

• Enhanced graphics adapter video card 

• 14" tube (13" diagonal) high-resolution 
EGA color monitor 



lOMHz, 20MB 
EGA Color System. 

• IMS.S8 lOMHz EGA Color System 

• Reliable 20MB MiniScribe hard disk 



(65ms) with Western Digital controller 


■ iH-nin 




lOMHz, 40MB 
Monographic System. 


$995 


• IMS-88 10MH2 Monographic System 

• Reliable 40MB MiniScribe hard disk 
(6Ims) with V^festem Digital controller 

• Disk partitioning software 


lOMHz, 40MB 
EGA Color System. 

• IMS.88 lOMHz EGA Color System 

• Reliable 40MB MiniScribe hani disk 



(61ms) with Western Digital contniller 
• Disk partitioning software 
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Don't \vorry. Even if you catch TW. 'Diilo manning the phones at 
Intelligent Micro Systems in San Antonio, you don't have to speak 
Aimadilloese to communicate your desire for an IMS personal 
computer system. In fact, you don't even have to speak Texan, says TW. 

"Wanting to buy an IMS-286 or an lMS-88 seems to be a universally 
understotxl corKept," TW. hypothesizes. "Everyone understands the 
value of getting a powerful IBM<ompatible computer at a reasonable 
price." 

TW. should know. He graduated from the nearby D.P. Armadillo School 
of \^ue in Technology ... w'ith honors. As old D.P. — oneof TW.'s great- 
grandfathers — used to say: "Build a better personal computer, and the 
world will beat a path to your toll-free phone number." 

TW. didn't sleep during classes. And he makes sure Intelligent Micro 
Systems offers quality computers at prices that would have made 
ol' D.P. Armadillo proud. 


So take it from one wise armadillo: "Intelligent Micro Systems is the 
Intelligent Choice." 



INTELLIGENT BUYERS shop for superior products and superior value. 
All of our products come with a one-year limited warranty, one year of 
technical phone support, and a 30-day money-back guarantee (rrot 
including return frei^t). We do not charge you for UPS ground shipping 
within the continent United States, or for buying with your credit card. 
Intelli^nt Micro Systems is The Intelligent Choice. 

Sales Hours: Mon.-Fri. 8 A.M.— 9 P.M. C.S.T. 

Sat. 9 A.M.— 5 PM. C.SX 

Customer Support: Mon.-Fri. 8 A.M. — 7 PM. C.S.T. 

Prices sutTrtt to change. St^vre is non-refumiabie. 

Texas residents please add ^ sales tax. 


To Order Call 
Toll-Free: 


800 - 777-7757 


For Customer Support: 
512-250-8794 


CIRCLE 382 ON READER SERVICE CARD 



1633 Babcock 

Suite 424 San Antonio, Ik. 78229 
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USING XOR Even though XOR lets you 
draw and erase images very quickly, it of- 
ten requites mote-careful planning than 
PSET if it is to be used effectively. In addi- 
tion. the order in which you draw and re- 


move an object depends upon the situa- 
tion. For example, if the first occurrence of 
the image is era.sed before the second is 
drawn, there is a risk of creating flicker if 
there is no background color. 


IF YOU /Mrf PAPERWORK 



YOU’LL 


QuickForm 



With the form on the screen you can fill it in, calculate it, revise it and print 
it at the touch of a button. New forms can be added in secorKfs with a scanner. 


POWERFUL FEATURES 

• Full width of form displayed on screen. 

• Pilk)ut the form with powerful editing 
features. 

• Customize the way you fill out a form. 

• Put in common responses for each blank. 

• Math performed automatically. 

• Transfer duplicate information from one 
form to another. 

• Print laser quality forms and text. 
Never buy forms again. 


Call Toll Free 

1-800-54M004 

In Arizona Call 892-7974 
UNITED SYSTEMS SOFTWARE COHP. 


Electronic Forms Division 
955 E. Javelina, Suite 106 
Mesa, Arizona 85204 

Qutcfcf orm Copyri^l 1 967 

CIRCLE 729 ON READER SERVICE CARD 
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SCREEN 1 , a 
DIM A%(499) 

LINE (12, 12)-(48, 48), 2, BF 
GET (12, 12)-(48, 48), K\ 

LINE (0, 80)-(250, 160), 1, BF 

FOR X - 10 TO 200 STEP 4 
PUT (X, 100), A%, PSET 
T - TIMER 

WHILE T + .01 > TIHERI WEND 

NEXT 


Figure 4: ANIMATE. BAS illuslrales the use of 
PUT with PSET to move an object. 


In general, then, a better approach is to 
draw the object, then draw it again in its 
new location, and finally erase the origi- 
nal. At the point where both images are on 
the screen . there will be some color distor- 
tion at the points where they overlap. But 
the distortion will be very brief, and it will 
disappear as soon as the first image is re- 
moved. Keeping color on the screen at all 
times creates much less flicker, which in 
any case occurs only at the point where the 
two images overlap. 

As with many endeavors, the best ways 
to master graphics programming are to 
study the techniques and approach of other 
people's programs and to experiment with 
your own. 

Two complete programs, CAR. BAS 
and PIE, BAS, have been presented here in 
order to provide examples of advanced 
BASIC graphics techniques, as well as il- 
lustrations of many of the commands that 
are described in this article. 

CAR. BAS animates a car moving 
across the screen on a road while bouncing 
up and down. At the same time, the road is 
also moved, but in the opposite direction. 
CAR illustrates the effective use of XOR. 
together with a number of other interesting 
and clever programming techniques. PIE 
• BAS is a complete three-dimensional pie 
chart program that incorporates both per- 
spective and the elimination of hidden 
lines. 


Ethan Winer is a contributing editor of PC 
Magazine and own.s Crescent Software, in 
Stamford, Connecticut. Brian GiedI is a 
professional programmer and co-owner of 
Ntergaid, located in Bridgeport, Connect- 
icut. 
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■ UTILITIES ■ MICHAEL J. MEFFORD 

Compare 

SIMPLIFIES FILE 
MATCHUPS 





COMPARE.COM takes the time and tedium out of finding the differences between two 
versions of either text or binary files, even when they have different lengths. 


W hen you've got two versions of 
the same document, how can 
you quickly find the differences 
between them'.’ If your first thought is to 
u.sc the DOS COMP utility, you've proba- 
bly never tried to use it. If two files aren’t 
exactly the same length, COMP won’t 
even begin to compare them. And even if 
the files have the same number of bytes, 
COMP gives up after ten mismatches, 
which it reports in a disorienting hexadeci- 
mal format that a,ssumes your files are bi- 
nary executables. 


What 1 wanted was to compare the orig- 
inal drafts of the articles I write for this col- 
umn with their edited versions. The editing 
process catches more than gross mistakes, 
like the all-too-easy misuse of apostrophes 
in "it's" that drives grammar fanatics cra- 
zy. Good editing also introduces subtler 
changes that eliminate ambiguities and 
prevent possible misunderstandings the 
author did not anticipate. Unlike old-fash- 
ioned blue-pencil edits, however, the 
emendations made electronically with a 
word processor are invisible. So if a writer 


is to improve his craft by learning from 
what his editors do, he needs a program to 
show him what those editors did. COM- 
PARE.COM is my solution. 

COMPARE.COM does what I think a 
practical compare program should do. It 
presents both documents simultaneously 
in on-screen windows, with only the indi- 
vidual differences highlighted. Differ- 
ences between the two files are preceded 
with a few lines of the matching text to pro- 
vide context. To make it a complete utility, 
it can also do binary compares for those oc- 
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casions when you want to compare execut- 
able files. But above all, it is not confused 
by word-wrapped text. 

This last requirement eliminated the ex- 
isting compare utilities I've .seen that work 
with text files. These all emulate the UNIX 
DIFF command, which compares files by 
lines. That's great for comparing program 
source files, since most compilers digest 
source code a line at a time. But a modem 
editor will almost invariably use a word 
processor that implements word wrap and 
restructures the copy while editing. With 
word wrap, a single word deletion or inser- 
tion can create a ripple effect that mns 
through the entire paragraph. This will 
confuse a line comparer, causing it to re- 
port that all the lines from the change to the 
end of the paragraph are different. Indeed, 
if a single change were made to each para- 
graph , a line comparer could conclude that 
the entire document was different! Thus, 
COMPARE.COM was designed not only 
to point out differences within a line, but 
also to be word-wrap aware. 

You can obtain a copy of this program 
most easily by downloading it directly 
from PC MagNet, as explained in the ac- 
companying sidebar ‘ 'COMPARE by Mo- 
dem." The source code, COMPARE 
.ASM, and a BASIC program (COM- 
PARE. BAS) that will automatically create 
COMPARE.COM when you run it once 
are printed here and arc both also available 
from PC MagNet. 

The syntax for using COMPARE is 

COMPAttE filespec filespecl/B][/V] 

By default, COMPARE assumes that 


the two filespecs designate ASCII text 
files. COMPARE can digest non-ASCII 
elements in a file (for example, word pro- 
cessors' formatting commands for headers 
and margins and special character se- 
quences that control saved cursor position 
and soft carriage returns), but it can't use 
them to control the screen display. For the 
purpose at hand, this should not be a major 
obstacle. 

If you do encounter difficulties from 
any word processor formatting com- 
mands, bear in mind that most of the word 
processors that might cause trouble also 
have some kind of export or save facility 
that produces a straight ASCII formal. 
With one prominent case in mind, I built in 
the optional /W switch, which instructs 

■ COMPARE.COM was 
designed not only to point 
out differences within a 
line, but also to be word- 
wrap aware. 


COMPARE to strip the high bit before do- 
ing a compare on WordStar document files 
so they will be displayed in normal ASCII 
characters. Figure I shows a sample of 
COMPARE'S text output. 

The optional /B switch forces COM- 
PARE to do a binary compare on the two 


files. As shown in Figure 2, the mis- 
matches in a binary compare are displayed 
in a hexadecimal format similar to that of 
DEBUG. There are a couple of slight dif- 
ferences between COMPARE’S and DE- 
BUG’S output, however. For one, in the 
right-hand column, DEBUG suKstilutes a 
place-taking period for any nonalphanu- 
meric character. COMPARE, more help- 
fully, di.splays each byte just as it appears 
in the ASCII symbol table. Further, COM- 
PARE'S segment offset starts at zero, 
whereas DEBUG uses the segment of the 
memory location and an offset starting at 
lOOh. COMPARE is intelligent enough to 
do a binary compare automatically on 
.COM and .EXE files; for these, you don’t 
have to remember to use the /B switch. 
The /B option enables you, however, to in- 
struct COMPARE to do a binary compare 
on any file you choose. 

COMPARE will automatically help 
you if you misremember its syntax or mis- 
spell either of the filespecs. If you enter the 
syntax improperly, the proper syntax will 
be displayed. You will also be prompted 
for missing filenames. Once two filenames 
have been accepted, two windows are 
opened and a "Working" message ap- 
pears at the bottom of the screen while 
COMPARE goes about its business of 
looking for differences. Differences are 
displayed in reverse video. Both windows 
are filled with contiguous text, starling 
with a couple of lines prior to the highlight- 
ed mismatch, so you can see the differ- 
ences in context. F^ss any key and (COM- 
PARE will search for the next difference. 

When you’ve seen enough, pressing 
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CK_ADJUST_lAi 
KSJUST lAl 


CMP 

JS 

JMP 


AL, SPACE 
POAMAT BOTM 
8 HOAT rOnXAT lA 


ilf CR Mtehpd with ipar*, 
) forMt both ch*raet«ri. 

juit format tha CR. 


CR_ADJUST_2A: CHP 
Jl 

ADJUST 2Ai soft 
JHP 


AH, SPACE 
PORMAT BOTH 
BP.SP “ 

SHORT PORMAT 3A 


iOo th« lan* for othar flla. 
;Pil« on« indoa. 


FORMAT BOTH I XOR 

FORMAT )Ai MOV 

MOV 

FORMAT 3As CALL 

JMP 


BP, BP 
FORMAT 

BP, 2 


FORMAT 

irErT_8CARCH 


>FiX« two indaa. 

scsll format with charactar 

i in AL. 

jChack naxt bytaa. 


DO MISMATCH I 


MOV 

CALL 

JMP 


MISMATCH PLAC.l 

mismatch' 

liCXT_SEARCH 


iPlas that mianatch found. 
tCo hishllqht tha mlamatch. 
;Cback nait bytaa. 


PFJdlCH EMO I CIC 
RET 


SEARCH SHOP 


t IMPUT 

t AL • charactar to fonaat. 

; BP ■ Indax to flXa. 

I OUTPUT 

j WIMOOW COL{BP) HIHDOH LIMt|BP| 

f UIHOOW'PUU, FILE P9S[BP| 

j ' ara updatad.' 

j AX, BX, CX. SI and 01 praaarvad. 


FORMAT PROC REAR 


PUSH AE 

PUSH CX 

PUSH SI 

PUSH Dt 

NOV CX.HIRDOM COLIBP] 

CMP LIME CAPACITY, 1< 

Jt DO HZX 

CALL LliES 

JMP SHORT CR LINE START 


sPraaarva raglatara. 


iRatriava currant column. 
tAra wa working on a binary fila7 
Ilf yaa. do a has display. 
lElaa, display taxt linos. 


Ji 

CMP 

JS 


MOV 

CALL 

POP 

DEC 

RET 

EXPAHDTABl PUSH 
DEC 
AHD 
IRC 
PUSH 
CALL 
POP 
POP 
SUB 
RET 

PAD SPACES) NOV 

CK_0I8PLAyi CKP 

JNt 
CMP 
JS 
MOV 

WRITB_VIEHi CALL 

LOOP 
NOV 

DtSPLAy_EHDi XOR 

LINCS_CHD) RET 

LINES CKOP 


EXPAND TAB 

AL.LP 

LINE 8 _CHD 

CX 
CX. 1 

CR_DISPLAr 

CX 

CX 


CX 

CX 

CX,T 

CX 

PAD SPACES 
AX ~ 

CX 

CX.AX 


AL, SPACE 
DISPLAy_rLAC,l 
DISPLAY BRD 
HINDOM ClMX(BP),S 

display end 

DI.MIKDSw P03|BP] 
WRITE SCRZEH 
WRXTE'VIEW 
WIRDOW_POS 1 8P| , DI 

CX,CX 


INPUT I 

AL a charactar to display. > 

CX • currant eoluain. ; 

BP a Indax to fila. I 

OUTPUT I 

CX • naw eoluau). I 

wiRi>ow_posiBP| ia updatad. j 

BX praaarvad. i 


0O_HCXl CALL HEX 


HEX 


PROC REAR 


;If yaa, axpand to spacaa. 
ixa It linafsadP 
tif yaa, skip. 

isava coluaui. 
lOiaplay ona charactar. 

iRastera eelun and daeramant. 


isava column. 

:Ad]ust column eountar. 
loot bottom thraa bits. 
{Adjust. 


iHova to naxt tab position. 


{Adjust column counter. 


I If CR display apaeaa. 

lAra wo to writs it to aeraanP 

lit no. raturn. 

iWindew fully 

tXf yaa, raturn. 

lElsa, rotriova dlaplay poaitlon. 
iWrito charactar CX tiama. 


iStera naw display position. 


CX_LIHE_STARTl 


IRC 

JCXS 

MOV 

JHP 


rilE POS[BP| 
lihe'start 
WIMOOW COLIBP), CX 
SHORT Format end 


jlneramant flla position. 
jEnd of a display lino? 

I If no, stera eelunn poation 
I and raturn. 


LIRE START) 


MOV AX. LIRE CAPACITY 

MOV WINDOW ?OL|BP|, AX 

CHP AX, IS ~ 

JS CR ARRAY 

OR bpTbp 

JNt CR CR2 

CALL CX'EOPI 

JHP SBSRT CX CR 

CALL CX COP3 ' 

JC cx'array 

NOV DITpILE P0S[8P) 

CKP BYTE PTZ |DI|,CR 

JRt CX ARRAY 

IRC PlCC POS|BP] 


lElaa, 90 to naxt column. 

;Ara wa doin 9 a binary coaiparay 
Ilf yaa. skip CR chock. 
lElaa, chock if EOp. 


ill EOF, skip CR chock. 
lElao, if byta at and of an SB 
I column display ia CR, bump 
I fila poation psat it to 
; don't doubla spaca display. 


CKP DISPLAY PLAC.l 

JRt ADJUST XrRAY 

CKP HlRD0W~LtRC1BP],t 
Jt porhat'emo 

DEC HINDOW'lIMEIBP] 

JMI adjust'array 

MOV CE.BP 

ADD CL. 2 

OR WINDOW PULL, CL 

JMP SHORT Format end 


lAra wa displaying? 
llf no, akip llna chack. 
lElaa, is window full? 

Ilf yaa, dona bars. 
lElaa, daeramant llna display. 
;If window not full, skip naxt 
lElaa, mark appropriata 
I W 1 N 00 W_PVLL bit as full. 


iRaa window baan aterad? 

Ilf yaa, akip array Indaxing. 
lElsa, indax into array. 


iMova all llna starts up ona 

1 and atora naw llna start. 
iRaaters rsfiatars. 


j,._. 

I INPUT 

I AL • Charactar to display. 
I CX B currant column. 

I BP ■ Indax to fila. 

i OUTPUT 

I CE ■ naw column. 

I WIRDOW_POS1BPI la updatad. 

I BX praaarvad. 


ADJUST_ARRAy) TEST HI ROOW_FULL , S 1 1 B 


FORMAT BHD) 


BX,DI 
BI,2 
ex. J 

MOVSW 

AX. PILE POS)BP| 

JDIl.AX 

Dl 

BI 


LIKES 


PROC REAR 


CKP AL.CR 

Jt PAD SPACES 

CKP AL.fAB 


icama^a raturn? 

iXf yaa, pad balanca of llna. 

)ls it tab charactar? 


CMP 

JMt 

CMP 

JRt 

DEC_COLUNH ) DEC 

RET 

CO BEX) PUSH 

PUSH 
PUSH 

MOV 

CMP 

JNt 

PUSH 

PUSH 


DISPLAY PLAC.l 
DEC COLDhM 
WXN50H_LlHBt8P),t 
00 REX 
cx“ 


CX 

AX 

CX 

OZ.HIRDOH POStBP) 

ex, IS 

D1BP_HUICBERS 

AX 

BX 


MOV AX, PILE POS|BP] 

BUB AX,PILB~BTARTiBP| 

ADD AX,BEX_SPPsrr|BP| 

PUSB AX 

MOV AX, HEX SBGHEMT|BP| 

JRC DISP SZCHENT 

ADO AX.lZSSH 


DISP SBOKERT) 
HCXT_ADDRESSl 


MOV 

XCBO 

CALL 

XCNO 

cxrj- 


BH.HOfWAL ATTRIB 

Cl.l 

AR,AL 

DZBPLAy_HBX 

AI,AL 

DIBPLAT REX 
CX,CX ” 
ADDREBB_BNO 
AL,-)* 

HRtTE_8CREEN 

AX 

CX 

SHORT NEXT ADDRESS 


ADDRESS ERD) 


DISP HUHBER 8 ) 


DELIKZTER) 


CALL 

MOV 

CKP 

JNt 

NOV 

PUSH 

MOV 

gXT-T. 

POP 

MOV 


SHL 

8 HL 

ADD 

ADO 

POP 

CALL 

POP 

DEC 

JRt 

MOV 

SUB 


BB,H<»tHAL_ATTRIB 
HRZTB SCREEN 
BX 

WINDOW POS(BP|,PI 
CX.l " 


DI,CX 

DI,3B 


WRITE SCREEN 
CX 

ex 


AX.ZOLB 

AX,»> 


lAra wa to writs to aeraan? 

I If BO, just updata eelunn. 
lElaa, ia window full? 
tIf yaa, eentlnua. 
lElaa, updata coluam and ratt 


I Sava 


ragiatars. 


iRatriava window pesltlwi. 

I la it first eolum? 
izf no, just display tha byt« 
lElaa, save charactar and 
I attributa. 

iRatriava fila poaitlon 
iSubtract tha atartlng poaitl 
lAdd tha t4R offaat. 
iSava tha of teat. 

IRatriava aa^aant. 
iDid offaat carry? 

;lf yaa, add IBIIb to aagmant 

;Taa normal attributa. 
iSagmant and offaat eountar. 
|AL • byta to display. 

(Cat ascend byta to dlaplay. 

ISagmant and offaat diaplayad 

tif yaa. dona bars. 

lElaa, dlaplay delimiting col 

iRatriava offaat. 

{Daeramant counter. 
iDlsplay aagmant. 

iHova right two spacaa. 
iRatriava attributa. 
iRatriava charactar. 

lOiaplay tha hex nusibar. 
lOallmit with a spaca. 
IRatriava column eountar. 
ils it half way? 

Ilf yaa, display dallmlting d 
I with normal attributa. 


iRaatora attributa. 
istora window poaitlon. 
iMultlply column by S. 

lAdd to currant window poatlo 
{Tab over additional IS. 
IRatriava character and diapl 

IRaatora column eountar 
I and updata. 

I If laat column, bump window 
I to next llna. 


(COMPARE.ASM ctmiinuesi 
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How much 
would you pay 
for a device that 
does all this: 


• Print Master II lets all your computers 
easily share all your printers, plotters, and 
modems, reducing the cost per user of 
expensive peripherals. 

• Print Master II spools print jobs in its 
smart 256K buffer (field expandable up to 
768K), then outputs them in sequence to keep 
your computers and printers working. 

• Print Master II allows computers to select 
each other so you can share data bases and 
transfer files. 

• Print Master II makes choosing a connection 
as easy as moving your cursor. You select 
where you want your data to go from a pop- 
up menu generated by BayTech’s memory 
resident program. 


ports are operating at the 
same time. You can 
set baud rates, plus 
other con- 
figuration 
changes, 
for each port. 

• Print Master II handles protocol con- 
version automatically (i.e. serial/parallel, 
baud rates, handshaking, etc.), so it’s 
compatible with virtually all makes of com- 
puters, printers, plotters, modems and 
peripherals. 

• Print Master II can be used in conjunction 
with the printer server of a LAN to help 
oS-load network traffic by providing port 
expansion and extra buffer. 


• Print Master II, Model 808E, features 
eight flexible ports: sbc serial and two parallel. 
You can set any port, including both parallel 
ports, as a computer port or a printer port. 

• Print Master II’s serial ports operate at 
real speeds up to 9600 baud, even when all 


• Print Master 11 features many little 
extras that make a big difference in per- 
formance: shielded connectors, a built-in 
power supply, easy-to-read configuration 
menus, fewer parts for higher reliability, 
sturdy metal case. 



How about $595? Call us to order direct 
or for the name of your nearest dealer. 



Bay Technical Associates, Inc., Data Communications Products Division 
200 N. Second St., Bay Saint Louis. MS 39520 USA 
Telex 9iO-333-16JS BAYTECH, Telephone 601-467-8231 or toll-free 

800-523-2702 
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In athletics and in business, 
if there’s one rule that leads to 
lasting success, it’s this: You have 
to strive constantly to be better. 
Even \\ten you’re known fer and 
wide to be the best. 

That’s the way it was with 
W)rdPerfect’4.2. knew we 
had a winner, but we also knew 
that we wanted to do even better. 
And now the day has come. 

Introducing WrrdPerfect 5.0, 


our greatest 
achievement 
to date. 

W)rdPerfect5.0 
retains all the 
advantages 
andease-of-use 
of 4.2, but 
with important 
new work-enhancing innovations. 

Innovations like integrated 
text and graphics. WxdPerfect 5.0 


s™ « 




w 
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p 



mm 
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}^brdPerfect S.O is cvmpatibU with mostpopui<v 
graphic formats and software programs, including 
HFGL Plotter and Lotus PIC files. And it allows you 
to scale, move or rotate mosf images. 


lets you “illu- 
strate" a point 
anyvdierein 
your document 
Sowtetheryou 
want to place 
an image in 
mid-sentence, 
abngsidea 


paragraph or within a header or 
footer, fte choice is yours. 

And WbrdPerfect 5.0 lets 






mancescanbe 

ingWndl^rfectSO. 



you create documents containing 
numerous type fonts and font sizes 
without having to change your 
margins, tabs or column definitkxis. 
You can also choose whatever 



Parallel columns now extend 
past a page break automatically. 
And spacing can now be changed 
within a column. 


typefaces 
your printer 
allows— 
from an 
assertive, 
extra-large 
times reman 



boldtoanele- 
gnt, extra-fine 
italic— and 5.0 
makes all the 
necessary 
spacing a^tments 
automatically as you go. 

If you’re interested 
inauniformlook— in 
newsletters, for exam- 
ple— W)rdPerfect 5.0 
has a new Style feature »imiPetfecis.o’s improved pnmw 

. . ^ feature lets you see what your document 

that lets you easily spe- ^ Hke before you print. 

dfy the format of your text. Styles 
are very flexible and can include 
size and font attributes, text, and 
other formatting specifications. 

And WrrdPerfect 5.0 offers 
many other sophisticated advances. 

Like an improved Preview that 
shows you what your document 
will look like before you print; let- 
ting you see actual font sizes, pro- 
portional spacing and justification. 

It also lets you zoom in on details, 
display an entire page of text and 
graphics at once, or view facing 
pages together. 

There’s also the new Master 
Document feature, which allows 
you to combine files. So if you’re 
compiling portions of a major pro- 


posal or putting together chap- 
ters of a book, you can assemble a 
table of contents and an index, gen- 
erate references and 
print the entire docu- 
ment easily. 

Additions also 
include automatic refer- 
encing, automatic red- 
line and strikeout, an 
alternative mnemonic 
interface, enhanced 
macro and maao edit- 
ing capabilities, and improved 
parallel columns. 

Check out all that the new 
WbrdPerfect 5.0 has to offer. It’s 
the powerful performer firom the 
company that’s produced the 
number-one selling word proces- 
sor for over 
two years 
running. 

For more 
information, 
write to 
WbrdPerfect 
Corporation, 

1555 North 
Technofogy 
l\hy, Orem, Utah 84057. Or call 

(801) 225-5000. On Canada, 1.800-267-2499.) 


EEEE 

EEEEee 


Typefaces can be mixed at will— 
up to ^ on a single page, depending 
on prmtercapcdnlities. And print 
sizes ^an a wide range. 



WoidPerfecf Document Processing 

Oocunwnit tnown «i*>e on a Haoteii Packva La««f Jai So'iea ii pnma* WorOParfoci « a raoisiarea I'adamark o* 
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^M7^.luTrI^; 
KftV.riHHTlN 
* ay.mhhtin 
riHN/aNr, hniikka 
MATTH7U\.JJI|IY 
niNCKKl.lJ). RllliY 
nlNCMCI I.A. HUdY 
PIHU//I.NO%K 
PHI>r.Hl'>Sll>N ll|.u> 
Pill t f.p*0. JEHHY 
R1U£N^N»NT C1.NTI 


P Pkk a dient and 
an invokt/rom the 
scrolling data win~ 
dows. Press (wwt) 
- see detail, 
apply credit, or 
change your data. 
Pop up aging, post- 
ing or payment 
windows, or enter 
a new invoice 
number and you’re 
ready to begin... 


: $ 
m 


^ Select a tax rate 
^rom a window you 
set up yottneif. 
Abraxas calculates 
your taxes, freight, 
commissions and 
balances 
instantaneously. 

If you’re not con- 
vinced, putt down 
the onscreen cal- 
culator and check 
yournumbers. 




p No debits, no 
credits — Abraxas 
does the accounting 
automatically. 

Post as much as 
you want to as 
many accounts as 
you want by name 
— not number. 
Abraxas generates 
an accurate, de- 
tailed protected 
audit trail! 



The first truly ‘transparent’ Business 
Management/Sales/ Accounting Software 
available for the PC. 

You enter Checks, Deposits, Invoices and 
Credits. Write-up Proposals, Sales Agree- 
ments, use our Point-Of-Sales. Pick Clients 
off Scrolling Windows, Deposits from the 
Check Roister, Dates from the Calendar, Pop 
up the Calculator, the Rotary Hie, Aging 
Windows. Abraxas Debits and Credits your 
Journals and Ledgers in Real-Time, Accrues 


ApTECH Inc. 

P.O. Box 2366 
Binghamton, NY 13902 

aaCLE Its ON KEADEK SERVICE CARD 


your Payroll, Rentals and Debt, Reverses 
and Adjusts and even Dials your Phone — 
Automatically! Track Sales Leads, Meetings 
and Tasks, maintain an incredibly sophisticated a 
Mailing List. More than 250 Reports with 
User-Defined Levels of Detail. 

A/R, A/P, General Ledger, Sales, Point-Of- 
Sales, Inventory, Payroll, Rental Property, 

Notes, Office Utilities, Checkbook (C^h 
Receipts and Disbursements) in one 
for $695. 
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The Standard in Accessibility Software for IBM 
and Compatibles, Laptops, and Apple Macintosh Computers; 


Now you can take advantage of the best per- 
formance qualities of today’s popular computer 
standards. 

Because with Traveling Software’s line of Acces- 
sibility products, you can connect and share files 
between practically every kind of personal com- 
puter on die market today. 

All kinds of files. Like word processing and desk- 
top publishing files. Spreadsheet files. Database 
files. You name it. 

Just choose the LAP-LINK product that best fits 
your needs. 

T 4P-T INK lap-link transfers files 

Ijtt between IBM and compatibles, 

laptops and desktops including the IBM PS/2. It 
installs in seconds, offers a split screen design, 
showing files in both computers, and can transfer 
them at incredible speeds of up td 115,200 baud. 
LAP-LINK comes complete with dislrettes, docu- 
mentation and a universal cable. 

LAP-LINK received PC Magazine’s Editor’s 
Choice and “Best of ’87” awards. 


1 AP-l nVir Having all the file transfer fea- 
Jjli tuies of LAP-LINK, LAP-LINK 
Plus also provides the option of direct disk drive 
and printer sharing between any two connected 
computers. It’s like having a two computer network! 

T ADT TjVIIf Everything you need to share 
JjlL files between any model of the 
Apple Macintosh (512, Plus, SE and Mac ID with 
an IBM or compatible laptop or desktop computer 
(including the IBM PC, XT, AT, and PS/2). It’s 
easy to use, easy to set up and it’s fesL Transferring 
files at an incredble 57,600 baud! LAP-LINK Mac 
is also fully compatible with both Macintosh Finder 
and MultiFinder as well as AppleTalk, TOPS, 
3Com, and Novell networks. 

So W the best Accessibility Software, stop by 
your local computer or software dealer today. Or 
call us at: 1-800-343-8080 or in Washington: 
1-206-483-8088. Ask us about our FREE catalog. 

LAP-LINK is surprisingly affordable at $129.95, 
LAP-LINK Plus $139.95 and LAP-LINK Mac 
$139.95 (Suggested retail prices including cable). 


Travelin 



oftware 
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Traveling Software • 19310 North Creek Parkway • Bothell, WA 98011 


MKintoeh, Applelhlk, Finder. MultiFinder. and Apple are tndemarks cf Apple Computer, (nc.. IBM is a trademark of International Business Machines Corp., 3Corn is a trademark of 3Com Corp.. 

Novell isa trademark of NoveD, Inc.. TOPS is a trademark a( Sun Microsystems. lac.. Ttiveling Software. LAP-LINK. LAP-LINK Plus and LAP-LINK Mac are registered trademarks of Traveling Software, Inc. 
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AL,M 
AL,1 
BOM M 


MHXn SCREEN EXDP 


t Ail r«9ist«rs dsstroysd. 
OlSPUkY SETUP PROC NEAR 


TIN 


XOR 

NOV 

NOV 

CALL 

NOV 

SML 

SUB 


NEXT HRXTEl 


DX.DI 

Sl.OrrSET COPTRIOHT 

BK.MORKAL ATTRIB 

WRITE STRTMG 

dx.coEs 

01,1 

DI,S4 

SI 

WRITE STRINC 


AL,LINB_CHAR 
WRITS SCREEN 
NEXT RRITE 


SETUP END 
01 

OI.IS 

AL,LF BAR CHAR 

nrxte~scrEen 

si.piEbnameibp} 

WR1TE_STRIHC 

AL,RT_BAR_CNAR 

WRITE SCREEN 

OX 

AX, COLS 
AX.l 

DL, WINDOW SIZE 


DI.AX 
BP. 2 

SHORT NEXT LINE 


i INPUT 
; Non* 

S OUTPUT 
: NoM 

: All r*gist«rB destroyed. 

DI8PUIT_KENU 


PROC 


NOV 

MOV 


Sl.OPPSET KEHU 
01, STATUS LINE 
BH, NORMAL'ATTRIB 
WRITE STRiWC 


DISPLAT MENU ENDP 


BP • file Index 


t OUTPUT 
i Hen* 

All registers destroyed. 


PROMPT USER 


NEXT PROMPT: 


HEAR 

SYNTAX PLAC.l 
NEXT PROMPT 
stntXx rLA<:.i 
DX.OrrSKT SYNTAX P 
PRINT STRIHli 


:Oet ststus. 
iXs it lew? 

:If not, wsit until It is. 

:Bo Nor* Intsrrupts. 

jOst ststus. 

;Is It high? 

:If no, wsit until it is. 

{Retrieve chsrBcter: now It's 
{ to writ* to screen buffer. 
{lAtetmpts bsck on. 


■Retrieve CRT rows. 

■MOV* on* line bslow off serssi 
jCoiuBD tsro. 

■Set cursor position. 


■Point to top Isft of displsy. 
(Point to co^rlght swsssgs. 
■And displsy it. 

{Retrieve eoltutns. 

(Double for sttribut*. 

{Right justify wy nsNs. 

{SUSP pointsr psst liiMfeed. 


{Initislit* eountsr. 
{Writs lins ebaractsrs 
{■sv* position, 
j to sersen. 


(Save sersen pointer. 

{Tab in five spaces 
{ and print s left bar char. 

{Point to filenaats and print it. 
(Piniab fraat* with right bar char 
{Reator* diaplay peintar. 


(Multiply line Isngth by window 
i alta plua ona and add to 
I currant position to gat to 
: next position to display lins. 


(Point to Nsnu. 

(Point to status line. 
(Uss nonaal sttributs 
{ and displsy aenu. 


PUSH 

SCABS 


CALL 

MOV 

CALL 

JMP 


{Retrlevs addrsss of filen: 

I storage and save. 

(Put In first byt* of fllaaaM 
BX.DX { buffer, the buffer length 

BTTE PTR I BX I , SPECLEWCTN 
AR,SAH 

21X (Buffered Keyboard Input, 

oi (Save filanaaa pointer. 

(Carriage return points 
I to last byta of input. 


01,rtLEHANX|BP| 

DX.OI 

OX, 2 


AL.CR 




PROMPT_EHD: 
PROMPT USER 


01,01 

WEN PILE 

PROPdFr END (If sucresaful, 

OX.OPPSET NOT_rouHD MSG (Else, display "Not found* 
PRINT STRING ~ { asBSsg* 

SHORT'NSXT prompt I and proBipt user again. 


INPUT 

61 ■ points CO string to displsy. 
Entry point is WRITE_STRIMC. 


All rsglstera destroysd. 





(Writ* a character. 




(Retrieve a charsetar. 




(Raep writing until a carriage 


JAE 

WRITE IT 

1 return or apace encountered. 


RET 



( BIOS Keyboard I/O { 





AN.S 

(Wait for naxt kayboard 


INT 

liH 



RET 





AH.l 

(See if charactar raady. 


INT 

ISH 



RET 






(If charaetara are raady 




j read tbra to clear keyboard 


JNt 

CLEAR IT 

( buffer. 


RET 



{ sersen clearing routinas. { 



XOR 

CX.CX 

■Top left corner. 


MOV 

OX. COLS 

■Right corner 







OH, ROWS 

iBottow row. 


JMP 

SHORT CLCAR_HINDOW 

(Clear the screen. 



CX,S2SSH 

(Row it eolusin sere. 


MOV 

OX, COLS 

(Right center. 


MOV 

OH, WINDOW Silt 

(BottoB of window on*. 








(Clear the window. 




{tncreMnC a window sits 


INC 

CH 

( and a delimiting lina. 


ADO 

OH, WINDOW SIZE 







JMP 

SHORT CLBAR_WZNDOH 

(Clear second window. 




(Betteai row. 


XOR 

CL, CL 

(Coluxin xere. 






MOV 

OL, 2CH 

(To coluiut 44. 




iPreaerve BX. 


itmr 


(Normal attribute. 


NOV 

AX,«SSH 

(Scroll active page. 



ISH 



POP 

BX 

(Restore BX. 


RET 



, ...... ] 

( DOS print atrlng. | 



PRINT STRING 

PROC 

HEAR 



NOV 

AR,t 



INT 

21 N 



RET 



PRINT STRING 

ENDP 




( Buffersd keyboard iitput and file buffers at and of code. ( 


PILBSPEC sgu 
riLBl BUPPIRl IQU 
PXLEI~BUPPER2 EQU 
PXLE2 BUPPERl BQU 
PILE2~BUPPER2 EpU 

TEXT BHDS 


t • (SPEC 

rXLEl_BUrPXRl * TEN_I 
PlLXl BUrPCR2 * TBN_R 
FILB2~BUrrBRl * TEH R 


taf-MPAHhASMetulM 
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WeVe Opened All Kinds Of Possibilities. 


TelOAS" fromTelcVideo.* Open 
Architecture Solutions' that can 
be anything you want them to be. 

the new TelOAS solutions 
are entirely new ways of looking at 
TeleVideo computers. Very flexible 
systems that give you the choices you 
need to build the system you need 
now, then easily expand and up- 
grade later. 

Choose the cabinet with the 
proper number of slots you need: 4, 

8 or 12. Choose the CPU you want; 
8088, 80286 or 80386. Choose the 
drives you want, the monitor you 
want, the keyboard, the footprint and 
the price you want. Choose the soft- 
ware to match your needs: MS-DOSr 
MS-OS/2: UNIX* System V.3. Net- 
Ware: and others. With the TelOAS 
Systems, the choices are all yours. 

The TelOAS/1 cabinet has a 


passive back plane with 4 board slots. 

It accepts TelOAS 8088 or 80286 
boards in a low-profile, small- 
footprint case that fits anywhere. 

The TelOAS/11 cabinet has 8 
board slots, room for 4 half-height 
drives, and accepts 80286 or 80386 
boards. With the right peripherals, 
you have an affordable small-footprint 
workstation that runs both MS-DOS 
and UNIX System V.3. 

TheTelOAS/111 cabinet has 12 
board slots, room for 2 full-height and 
2 half-height drives, and accepts 
80286 or 80386 boards. With the right 
peripherals and software, you get a 
powerful 386 engineering workstation, 
a LAN fileserver, or a multi-user 
host system. 

The TelOAS Open Architecture 
Solutions use the most advanced 
surface-mount technology to reduce 


the number of components and make 
the systems easier to service. The 
diagnostic features give you extensive 
tests of hardware. Together with our 
TeleVideo one-year limited ON-SITE 
warranty,* you’re sure of getting 
quality products that give you the 
most for your money. 

For more information on the 
new Open Architecture Solutions 
that can be anything you want them 
to be, call toll-free, or write today. 

TeleVideo Systems, Inc. 

1170 Morse Avenue, Sunnyvale, CA 
94088-3568. 

®'ftlc\ldeo’ 

THE-: VISK)N YOU NEEDTOSUCCEtD 

Call 1-800-835-3228 
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A lot of computer for your money 

^ iujn]cn«N! 
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Bentl^ 286/12 

$109 5 

12MHz 80286 processor, 1MB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

• With 40MB HD Seagate, 30ms . . . $1545 

• With 70MB HD MiniScribe, 28ms . . . $1815 


Bentle\-286/10 


Base System .7. . . $979 

lOMHz 80286 processor, 512KB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

• With 40MB HD Seagate, 30ms . . . $1429 

• With 70MB HD MiniScribe, 28ms . . $1699 


Bentley Computers ... The Price/Performance Leaders! 



Monographics Card 
Text nxxlc: 80 col x 25 
lines: graphics mode: 

720 X 348; parallel 
port $65 


Samsung 

12" flat screen with 

tilt and swivel base . 


$95 


Mono Combo 

Monographics card and monitor $139 



♦♦♦ 

Mice-Indispensible for 
desktop publishing applica- 
tions. mice provide easy 
cursor movement for a 
variety of software packages. 

eon 

Bus Mouse $07 

Logitech C7 

Serial Mouse $79 

MS Bus Mouse . . .$119 

Genius GM-6+ tfcc 

Serial Mouse $55 


EGA Card EGA Monitor 

640 X 350, 256KB ^ ^ * 

display RAM $129 high-resolution $349 




EGA Combo 

EGA card and monitor. 


$469 



Color Card Color Monitor 

640 X 200 color 

graphics card $59 CGA monitor $239 


Color Combo 

CGA card and monitor 


$289 


Modems-AII Bemley 
modems are compatible with 
all popular communication 
standards and have auto 
answer, auto redial, and auto 
voice/data switching. Exter- 
nal modems include LED 
status indicators and require 
modem cable for hookup. 
300/1200 Baud 

Internal Modem $o9 

300/1200/2400 Baud 

Internal Modem $139 

300/1200 Baud 

External Modem $89 

2400 Baud 

External Modem ...$159 


More memory, more power... 


XT-MFC-A six-function 
expansion card: 384KB 
RAM, serial port, parallel 
port, game port, clock- 
calendar with battery 
backup, and utility software. 

Onl\ $199 


AT-MFC-for IBM PC AT* 
Up to 1.5MB memory ex- 
pansion. serial & parallel 
port. Comes with 0KB. 

Onh $110 



MEM-576-Mcnior\ expan- 
sion card that fits in a short 
slot and supports either 
64KB or 256KB chips. 
Comes with 0KB. expan- 
dable to 192KB. 284KB or 
576KB. 

Only $35 

Orchid Tim TWbo- 
80286 processing speed for 
your PC. 

Only $299 

AT I/O-Scnal port and 
parallel port. 

Only $59 


EMS-Expanded-Memory- 
Specificaiion card compati- 
ble with the Lotus/Intel/ 
Microsoft memory specifica- 
tion. Comes with OO, ex- 
pandable to 2MB. Includes 
utility software. 

PC Version 

Only $99 

AT Version 

Only $119 

Coproces.sors 

8087-3 (5MHz) $129 

8087-2 (8MHz) $159 

80287-6 (6MHz) $219 

80287-8 (8MHz) $269 

80287-10 (lOMHz) $349 

PC I/O-Serial port, 
parallel port, game port, 
and clock-calendar with 
battery backup. 

Only $65 





... plus a one-year warranty! 

SWriiMsp,,,,. ( '^1 



Bentle^ 286/8 

Base System 

8MHz 80286 processor, 512KB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

• With 20MB HD Seagate, 65ms , . . $1095 

• With 40MB HD Seagate, 30ms . . , $1295 



Bentley Turbo-10 

E^sT^ystem*^ 

Turbo-charged XT-compatible 8088 processor running at 
lOMHz, 640KB RAM, one 360KB floppy drive and controller, 
eight expansion slots, 150-watt power supply, and keyboard. 

• With 30MB HD MlniScribe, 65ms . . . J799 

• With 40MB HD MiniScribe, 61ms , . . $859 


Enhance your Bentley-286 with our popular AT add-on products! 


Hard Disk Drives 

High Quality • High Storage Capacity 
Low Price • High Performance 
One-Year Limited Warranty 



For Your Bentley-286 


40MB Seagate (30ms) $459 

43MB MiniScribe (25ms) $569 

70MBMiniScribe (28ins) . . . . $749 


I 


PC Hard Disk Kits- 

Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard- 
ware. and complete illustrated installation manual. 


20MB MiniScribe (6Sms) $279 

30MB MiniScribe (65ms) $339 

40MB MiniScribe (61ms) $399 


20MB 

For the Compaq Rartablc 


$299 




360KB Diskette Drives- 

Convenience and compatibility. 

For PCs $99 

For ATs $109 



Internal Tape Backups-Avoid disk swapping; 
use streaming tape for your IBM PC®, AT®, or 
compatibles. 

40MB 60MB 

For the PC . $389 For the AT $757 



Computer Products 

1700 Still Meadow Cove Round Rock. Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day. money-back guarantee 
(does not include return flight). No surcharge for 
MasterCard. VISA, COD. or crier’s check. For- 
tune 1000. university, and institution purchase 
orders accepted with approved credit. Prices are 
subject to change without notice. One-year limited 
warranty. 

Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 

Sat. 9 a.m.— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 

Order Toll Free 

800 - 234-4442 

Tech Support: 512-250-8202 
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Escdpetocal circa n«Vk'OTk wiring pitlalls! ^ / 

ARCNET '*5 connection rules are surprisingly sih^le. Besides being easy lo install, it’s Jiist as ' ‘ 
easy to add or relocate PCs. So you’ll nevcrbe backeduritCT a corner again. 

With ARCNET*. you always reel in total control. Us exltemely flexible topology and wide choice 
of cabling types, such as coax, twisted pair or fiber, make it easy to adapt .^RCNET* to your office 
or piant environment. 

What's more. ARCNET- operates with toda>’'s most popular oiierating sc stems. such as Net\\are'^, 
Vines ' , lapcstiy and \’iaNetr. its token-passing technologv' also assures high throughput. TWo 
more reasons wiiy one out of every four new L.\\’s being installed loda}- is .ARCNET ' 

Let the first name in ARCNET hcip you untangle the mystery of the best-kept secret in LANs. 
Write or call for our new brochure: Standard .Micrbs>'stcms Corporation. 35 Marcus Blvd.; 
Hauppauge. NY 11788. (516) 275-3100. We ll also send you information on SMC s ARCNET--^^ 
board for the IBM ■ PS/2 '. tuwn m:onri xdlusirvki cauu ' STANDARD MICROSYSTEMS 

ARCKn*' iS • tTHOfmi et thit aaapotnt COTp>.»tJlki«t NcIWUre L<•a{cgU4rlel!lladenu{1tol'K.'^.h hv Vlnrs*' PfSpDPiP ATIONi ^ 

uatkuurV cf Ktmwi SyUemt. !fi:. . 'Hi lejcuinrd aadmurk a IBru Syci<w» UJ MaNet* )> 3 jprtftfd 

traJewiaik>'’*VWaiflmriiiyii rS‘2 i>uii.dkai^kamll^M i»»wygoyiuaik«Jrttv'i tiwmiknia: 

Business NUhines t.>*t|Mailrr K« insured RaJenkctSujHlatdMKTtxssrfliBCilrptHdlkML ^ 

See us at Comdex May 9 - 12, Booth #4852 





PRODUCTIVITY 


UTILITIES 


Esc will return you to DOS. keeping the 
last mismatch on-screen to serve as a refer- 
ence. COMPARE will work in any display 
format except graphics. It's worth noting 
that you can display almost twice as much 
information on the screen if you first 
change the video mtxie to 43-line EGA be- 
fore running COMPARE. 

THE COMPARE ALGORITHM COM- 
PARE d(x;sn't use any of the complicated 
block matching, recursive “longest 
matching sequence." "longest common 
sequence." or symbol-building tech- 


niques as.sociated with line-compare pro- 
grams. These algorithms involve examin- 
ing an entire file before reporting 
mismatches, so even transposition of large 
blocks can be detected. COMPARE's task 
is a little less ambitious and is limited to de- 
tecting smaller individual differences 
within files. Thus, it can use a variation of 
the simple "Stan until next matching se- 
quence" algorithm. COMPARE exam- 
ines corresponding bytes of each file until 
a mismatch is found. Using the mis- 
matched positions as anchors. COMPARE 
then tries to resynchronize the files by 


Itwking up to 4(X) bytes ahead from each 
anchor position to find a match in the other 
file. 

The easiest way to explain the algo- 
rithm is to follow the program's path step 
by step through the short example present- 
ed in Figure 3. COMPARE begins by 
comparing bytes starting with the first byte 
of each file. The comparison proceeds 
smcKrthly as long as corresponding bytes 
can be paired up. A mismatch (Kcurs. 
however, at the "a" in "an" and the "n" 
in "not" . This is saved as the anchor posi- 
tion. 



COMPARE.BAS: A BASIC program that will create COMPARE.COM autottiatically. 
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COMPARE then attempts to get back 
in sync by checking to see if the 10-byte 
string "an original” (the space isn’t count- 
ed) in FILE! exists somewhere beyond the 
mismatching "n" in the "not" in FILE2. 
The search is done a byte at a time for two 
reasons that I'll explain further on. The 
"a” is first compared with “o" in "not”. 
Since it does not match. COMPARE next 
tries matching the "a" with the "t” in 
"not". Again no luck. COMPARE con- 
tinues the process and shortly finds that the 
"a" in "an" in FILEI matches the "a" in 
"original” in FILE2. 

liiis mighi be the signal that the two 
files are back in sync. To make sure, how- 
ever, the program insists that the next 9 
bytes must also match, so the "n” in “an" 
is compared with the "I” in "original." 
No go^. So COMPARE returns to the 
point where it received its false alarm and 
starts again, comparing the “a" in "an" 
with the “I" in "original". COMPARE 
thus continues to try to match up the “an 
original" string until it syncs up, or it 
reaches a maximum of 400 bytes from the 
anchor position of FILE2. or it teaches the 
end of file, whichever comes first. In this 
example, the end of file is reached with the 
compare of the "a" with the pcrirxl of 
F1LE2 without success in syncing up. (Ac- 
tually. in a text file the period would usual- 
ly be followed by a temiinating Ctrl-Z. 
The results would be the same.) 

The program doesn’t give up at this 
point, however. It returns to the anchor po- 
sitions of both files and increments to a 
new starting position in FILEI . This lime 
it tries to match the string "n original t". 
The first bytes compared are "n” in “an" 
of FILEI with the anchor "n” in "not” of 
FILE2. COMPARE gets excited again, 
though we already know it’s all for naught, 
since the search will once again reach the 
end of FILE2 without syncing up. 

Proceeding in this manner, COM- 
PARE inches along FILEI until the “o" in 
“original" of FILEI becomes the new 
starting position. This time, though start- 
ing again with the FILE2 anchor point (the 
"n" in "not"), it Isn’t many times through 
the compare Icxip before COMPARE suc- 
ceeds in matching the 10-byte (sans space) 
"original th" string. 

Once COMPARE is successfully syn- 
chronized. the text from the anchor posi- 


tion to the start of the string match is dis- 
played in inverse video. In this example, 
the “an" string of the first file and the “not 
the" string in the second are highlighted. 
The highlighted difference can be as little 
as a I -byte insertion up to the 400-byte 
maximum reach of both files if no match is 
found. In the latter case. COMPARE dis- 
plays the additional message, "Files sig- 


nificantly different." Even then the pro- 
gram does not give up, however, and 
commences a new round of searching until 
the window is filled. 

At this point you can choose either to 
continue searching, by pressing any key 
except Esc, or to quit, by hitting Esc. It’s 
still quite probable that a match can be 
found with additional searches if the differ- 



Rgure 1 ; The COMPARE screen display defaults to text format. The differences are highlighted in 
reverse video. 


COfIPARE 1.0 (C) 1986 Ziff 
— jSftHPlEl| 

0000:0080 54 68 69 ^20 
0000:0010 69 6C 65 2E 0D 
0000:0020 74 20 43 4F 4D 
0000:0030 ins ^ S3 6F 6E 
0000:0040 72 64 20 77 72 
6000:0050 69 6E 65 20 69 
0008:0060 6E 61 6C 26 73 


:0090 3^3]^! 
=lSAnPLE2|— 
:8000 54 68 69 
:0010 69 6C 65 
:0020 74 20 43 
:0030 ^ 63 6F 
:0040 72 64 20 
:0050 69 6E 65 
:0060 72 69 67 
:0070 0A 54 68 
:B680 73 20 74 
■’0090 74 68 20 
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69 73 20-61 20 
0A 4E 6F-74 69 
50 41 52-45 20 
66 75 73-65 64 
61 70 2C-0D 0A 
73 20 74-68 65 
61 6D 70-6C 65 


74 65 73 74 20 66 
63 65 20 74 68 61 
69 73 20 6E 6F 74 
20 62 79 ^ 77 6F 
54 68 69 73 26 6C 
20 6F 72 69 67 69 
2E BD 0A 3] ^ S 


j P ^ M n 74 L bC 

I 73 20-61 20 74 65 73 74 20 66 

I 4E 6F-74 69 63 65 20 74 68 61 

I 41 52-45 20 69 73 20 6E 6F 74 

I 73 65-64 20 62 79 EE 2E 77 6F 

70 2E-0D 0A 54 68 69 73 20 6C 

I 20 3S-33 2} gj; 74 68 65 20 6F 

6C 20-73 61 bD 70 6C 65 2E 8D 

: 61 73-74 20 6C 69 6E 65 20 69 

I 73 61-6D 65 20 69 6E 20 62 6F 

6D 7B-6C 65 73 2E lA 


Coapare coapieted 


This is a test f 
i le.rSNotice tha 
t COMPARE is not 
S^lconfused 
rd wrap.P^his 1 
ine is the o rigi 
na 1 samuie.fS^W 


This is a test f 
ile-P^Notice tha 
t COMPARE is not 
(confused 
rd wrapTSThis I 
ine is ^^|the o 
riginal saaple.f 
^he last line i 
s the saae in bo 
th exaaples . ■* 


Figure 2: COMPARE can be forced to display in the hexadecimal format with the IB option. Note 
that the segment offset starts at absolute zero. 
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... plus a one-year warranty! 



Bentle^ 286/8 

Base System 


$845 


Bentley Turbo-10 

SsT^ystenr^ 


$499 


8MHz 80286 processor, 512KB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 


keyboard. 

• With 20MB HD Seagate, 65ms . . . $1095 

• With 40MB HD Seagate, 30ms . . . $1295 


Turbo-charged XT-compatible 8088 processor running at 
lOMUz, 640KB RAM, one 360KB floppy drive and controller, 
eight expansion slots, 150-watt power supply, and keyboard. 

• With 30MB HD MiniScribe, 65ms . . . $799 

• With 40MB HD MiniScribe, 61ms . . . $859 


Enhance your Bentley-286 with our popular AT add-on products! 


Hard Disk Drives 

High Quality • High Storage Capacity 
Low Price • High Performance 
One-Year Limited Warranty 



For Your Bentley-286 


40MB Seagate (30nis) $459 

43MB MiniScribe (25ms) $569 

70MBMiniScribe (28ms) $749 



PC Hard Disk Kits- 


Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard* 
ware, and complete illustrated installation manual. 


20MB MiniScribe (6Sms> $279 

30MB MiniScribe (63ms) $339 

40MB MiniScribe (6Ims) $399 


20MB 

For the Compaq FVinable 


$299 



360KB Diskette Drives- 

Convenience aiKl compatibility. 

For PCs $99 

For ATs $109 



Internal Tape Backups-Avoid disk swapping: 
use streaming tape for your IBM PC*. AT*, or 
compatibles. 

40MB 60MB 

For the PC , $389 For the AT $757 



Computer Products 

1700 Still Meadow Cove Round Rock. Tx. 786S1 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-d^. money-beck guarantee 
(does not include return f^ghl). No surcharge for 
MasterCard. VISA. COD. or cashier's check. For- 
tune 1000. university, and institution purchase 
orders accepted with approved credit. F^ces are 
subject to change without notice. One-year limited 
warranty. 

Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 

Sal. 9 a.m.— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 

Order Toll Free 

800 - 234-4442 

Tech Support: 512-250-8202 
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Timing the LAN configumijbn problem.” 

Escape Tocatarca nem'ork wiring pitfalls! . 
ARCNET^S connection rules are surprisingly Mmple. Besides being easy to install, it's just as ' : 
easy to add or relocate PCs. So you’ll nevefbe backedcitkcr a corner again. 

With ARCNET*. you ajways feel in toul control. Its exfremety flexible topology and wide choice 
of cabling types, such as coax, twisted pair or fiber, make it easy to adapt .'VRCNET' to your office 
or plant environment. 

What’s more. ARCNET' operates with toda>’'s most popular oiierating systems, such as Netware", 
Vines'", Tbpestry and ViaNet' . Its token-passing technologv' also assures higli throughput. TWo 
more reasons why one out of every four new L.-\Ns being installed today is ARCNET . 

Let the first name in ARCNET help you untangle the mystery' of the best-kept secret in LANs. 
Write or call for our new brochure: Standard .Wicrosystems Corporation, 35 Marcus Blvd., 
Hauppauge. NY 11788. (516) 273-3100. We ll also send you information on SMC s ARCNET' * 
board for the IBM ■ PS/2'.' circh hionki mmksirvki ovuo ' STANDARD MICROSYSTEMS 

ARCKrr‘^afTtiMrTedlr4dnnaiiidf iheOJtapotmCorporaik'w Sciwve tsa rr^stneJ (udenurkol'liitAen. liKMncif^ Pf*^DfSp AxiONi 
iMdenuf k at S^-sirnis. Me. 'SvcMry ' H » tepstaei naimutk at Utos Sys(m> UJ WrNrt* Is a rafutMcrf 

tradcfnark cf WHirni P^eul4rqi<.xai)oo. rS’2 i$a tradeourk and IBM’ isarc^SCfyl lUiicmarkol Inti-maiK'fwl 
Business Machines Cc^rporatiM. SMC* a ccscMereO tradesaik at SunOard .MuiAn stem CeippuiJiMi 

See us at Comdex May 9-12, Booth #4852 
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ence in the Files is not a lopsided insertion, 
deletion, or block move. 

The reason a successive string is re- 
quired before we are declared back in sync 
is to prevent false matches on embedded 
words such as the "the” in “thesis”. 
Spaces are not counted in the string match- 
es to avoid premature matches on indenta- 
tions or tab positions that are delimited by 
actual spaces. (This is one of my two 
promised reasons why the compares are 
done a byte at a time, using the CMPSB in- 
struction instead of the string compare in- 
struction, REP CMPSB.) The large num- 
ber of spaces between the instruction fteld 
and comments in the assembly listings pro- 
vides an example of a situation in which 
spaces would otherwise confuse COM- 
PARE. 

As you can see, COMPARE’s algo- 
rithm can comprise a considerable number 
of compares. This could test your patience 
with long working times on files that are 
significantly different. To minimize the 
working time, however, I made the SYN- 
CHRONIZE prtxedure in the assembly 
code as tight as possible, utilizing all the 
registers to hold values instead of going 
out to RAM. 

WORD WRAP CONSIDERATIONS 

COMPARE makes special provisions for 
word-wrap paragraph reformation that re- 
sults from insertions, deletions, or just 
plain changing the margins. Word proces- 
sors deal with word wrap in ASCII files in 
one of two ways. The subtle difference be- 
tween the two is whether a word-delimit- 
ing space is saved at the end of a line or is 
just inferred by the carriage return-linefeed 
combination. See sentences 1 and 2 of Fig- 
ure 4. When displayed, these sentences 
look the same; the space at the end of a line 
is invisible since there is nothing to its right 


FILEl 


This is an original thesis. 
FILE2 


This is not the original thesis. 


Figure 3: The article text explains how 
COMPARE proc eeds when it discovers the 
alien words "an" in FILEl and "not the" in 
FILE2 in these ty%'o short fde examples. 


to make it show up. The actual files, how- 
ever, will be differentiated by the space 
character. Since the sentences read the 
same, it is not desirable to bring attention 
to the space as a difference. 

COMPARE applies a number of rules 
to avoid confusing word wrap with a mis- 


■ COMPARE makes 
special provisions for 
word-wrap paragraph 
reformation that results 
from insertions, deletions, 
or just plain changing the 
margins. 

match. When 2 bytes mismatch, if one is a 
linefeed, the linefeed is skipped and the 
following byte is compared with the cur- 
rent byte in the other file. If one of the mis- 
matched bytes is a carriage return, the cor- 
responding byte is checked to see if it is a 
space character. If so, they are considered 
a pair and the next 2 bytes are compared. 
Otherwise, the carriage return is skipped 
(the same as with linefeeds), and the next 
byte is checked with the current position in 
the opposite file. (This is the second reason 
that compares are done a byte at a time.) 
As this may seem a bit complex, let’s step 
through it, using the first two sentences in 
Figure 4. 

The first mismatch will be the carriage 
return and the space character after the 
word "but”. Following the above rule, 
these are considered a pair, so we go on to 
the next bytes in both sentences. Here we 
find a mismatch between the linefeed of 
the first sentence and the carriage return of 
the second. We ignore linefeeds, so we 
skip it and hold our position at the carriage 
return in the second sentence (it’s not 
checked at this point). Next, we compare 
the ”h” in “have” in the first sentence 
with the carriage return. This time since a 
carriage return is not mismatched with a 
space, the carriage return is skipped while 


still holding the ”h” position in the first 
sentence. We now are at the linefeed, 
which we ignore . That then brings us to the 
“h” in both sentences — a match, and we 
haven’t missed a beat. The same algorithm 
also keeps things on track when sentences 
wrap at different words, as occurs in the 
third sentence in Figure 4. In fact, it will 
work with any combination of the three 
sentences in the example, though I’ll leave 
it up to you to work through it in detail . 

In a binary comparison the carriage re- 
turn and linefeed are given no special treat- 
ment. COMPARE has no way of knowing 
if a 1 3 or 10 actually represents a carriage 
return or linefeed character. A 1 3 could be 
an OR AX immediate instruction (binary 
coded as character 13). a short jump or 
near call of 1 3 bytes, a part of a variable, or 
a carriage return. A linefeed could similar- 
ly be misconstrued. Therefore, unmatched 
carriage return-linefeeds are highlighted, 
as you see in the hexadecimal dump of Fig- 
ure 2. This contrasts with their treatment in 
the text example in Figure I . 

MODIFYING COMPARE You may 

have wondered how 1 arrived at the re- 
quirement of 10 consecutive matching 
bytes to get back in sync. What I did was to 
use my PARSE program (Program- 
ming/Utilities, PC Magazine, January 27, 
1987) to examine some of my documents 
and come up with an average number of 
characters per word, I then added a fudge 
factor for occasional big words and round- 
ed it off to an even number — 10. The 400- 
byte value came entirely from my imagi- 
nation. You may wish to change both the 
sequence ( 10) and the reach (400) values to 
suit your intuition. Decrease the reach if 
you find that COMPARE thinks too long; 
increase it if your files have major changes 
and COMPARE fails to sync up. Like- 
wise. you can modify the sensitivity by in- 
creasing or decreasing the number of con- 
secutive bytes required for a match. 

To experiment with the synchroniza- 
tion algorithm, enter the following; 

DEBUG COMPARE.COM 
E 6ED cd ab 
E 6F5 cd ab 
E 6F9 gb ef 
W 
0 


PC MAGAZINE ■ JUNE14. 1988 
315 


The Most Important Question You 
Should Answer Before Buying Any Single 
User Accounting Software Program. 

As your business grows you need to add more integrated terminals to your system. 

Will your accounting software program have upgradeability to 3.1 DOS with complete 
record and file locking functions? 

Multiuser processing is a completely different environment than the single user. The 
vast majority of single user accounting software programs are incapable of 
upgradeability to complete record and file locking functions. COUGAR MOUNTAIN’S 
ACT 1 was designed from inception to have upgradeability to 3.1 DOS, giving you 
unlimited growth potential. All data files are automatically upgradeable to the 
multiuser version. 
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OIMLY 


$1 3950 

Plus S11.50 Shipping & Handling 



Ami 

Awarded 



Here’s more reasons why ACT 1 has become the industry standard and why thousands 
of users are selecting, and changing to, ACT 1. 


GENERAL FEATURES 

"LOOKUP" Windows throughout. 

Menu driven with 2 help references. 

MulCi company and report generator. 

Sample data files included 
Complete audit trail. 

All modules can post to multiple profit centers. 

Fully integrated with single source entry. 

Oate sensitive user-defined fiscal calendar 
User defined financial reports. 

User can design checks, invoices, statements & W-2s. 
User defined chart of accounts, account numbers & 
stock numbers up to 1 5 alphanumencs 
GENERAL LEDGER 
Allows for multi company ledgers. 

Unlimited multi-level accounts for departmentalized 
reporting 

Allows recurring loumal entries 

User can process transactions 2 periods into next 

year 

Allows budgeting. 

ACCOUNTS RECEIVABLE 

Open invoice and/or balance forward. 

Allows unapplied payments. 


Prints statements. 

Handles recurring accounts receivable 
Supports partial payments & finance charges. 

Allows unapplied credit memos. 

Up to 5 user-defined aging periods. 

Mailing labels & reports with 7 different sorts. 
INVENTORY 

Supports: LIFO. FIFO, weighted averages & standard 
cost. 

Supports markup, margin or list 

Allows up to 4 places to right of decimal for umt cost 

& price. 

SALES INVOICING 

Supports service or product onented businesses. 
User defined tax tables including multiple sales taxes. 
Pnnts packing slips. 

Pnnts invoices 

Alerts user to customer exceeding credit limit. 

Sales history reports 

Automatic updating of inventory daily. 

Allows return credit memos. 

ACCOUNTS PAYABLE 

Can post to 200 general ledger expense accounts per 
invoice. 


Pnnts checks. 

Automatically prepares payments. 

Supports partial and handwntten checks. 

Prtx:esses credit and debit memos. 

Computes discounts and records discounts taken. 

PAYROLL 

Generates automatic payroll. 

Provides up to 6 user-defined rates. 

Allows post facto payroll. 

Allows diStnbution of payroll expenses to user-defined 
departments. 

Benefits and deductions are calculated on fixed 
amounts. 

Hourly amounts, piercentage of gross or vanable. 
Allows additions to gross which may be taxable 
nontaxable or partially taxed. 

Handles 401 K & cafetena. 

All tax tables easily updated by the user. 

Handles payroll draws, per diem pay. contract & piece 
work, hourly and salary. 

Handles tip accounting. 

PVints ch^ks and W-2s. 

HARDWARE REQUIREMENTS 

IBM PC-IF or compatible HARD DISK REQUIRED. 


TO ORDER CALL ( 800 ) 344-2540 8:00-5:00 MST Monday-Friday 


UNCONDITIONAL 30 DAY MONEY 
BACK GUARANTEE 

applicable on all products bought directly 
from COUGAR MOUNTAIN SOFTWARE. 
Products must be returned in resaleable condition. 
Restocking fee applicable. 

ACT 1 series is UPGRADEABLE to ACT 2 series 
which is multiuser for LANS & Networks. Data 
files are automatically upgradeable. 

Trademarks: 

IBM • International Business Machines 
MS • DOS Microsoft. Inc PC • DOS IBM 


Technical support is available via our Toll-Free 
Telephone Number. 

Training seminars available. 

To order by mail send $1 39.50 plus $1 1 .50 S&H to: 

COUGAR 

s mountain 

S-O-F-T-W-A-R-E- 

2609 Kootenai, Box 6086, Boise, Idaho 83707, 208-344-2540 
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COMPARE BY MODEM 

T he programs published in PC 
Mafiuzine arc available by mo- 
dem from PC' MagNec. an on-line ser- 
vice thmugh which readers can discuss 
ihe columns w ilh Ihe editors. 

To join K' MagNet. set ytxircom- 
munKralions software riH* either 3(X) or 
1 ,2tK) bits per second. 7 data bits, even 
parity, I stop bit. and full duplex. You 
can use any of more than 3(X) lix:al ac- 
cess j^i>ne numbers, including; Bos- 
U>n. <617)542-1 7%; New York. {2 1 2) 
422-H«20; C'hicago. (312) 6934)330; 
or San Prancisco. (415)9564191 . To 
find the number nearest your dialing 
exchange or for 2.400-bps service, 
connect with PC' MagNet and type GO 
PHONhS. Fi>r C'ustomer Service, call 
(KtX)) 848-K99(); in Ohio and iHitside 
Ihe United Stales, call (614)457-8650. 

When vtHi connect with K' Mag- 
Ncl. press Qrl-C. At the USHR II> 
prompt, enter 177(K)0.5000. tnter 
K'*MAGNHT at the PASSWORD 
prompt and enter ZI0D881I at the 
ENTUR AGREEMENT NUMBER 
pn>mpt. 

K' MagNet cmLs SI 2.50 an hour 
for 1 .200/2.400-bps service and $6 for 
.3(X) bps. via MasterCard. VISA, or 
American Express. There is ik) addi- 
tional charge for downloading source 
c(xle or compiled programs l^rom PC 
MagNet. These programs can be a)p- 
ied but arc copyrighted and arc made 
available only for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 

C'OMPARE.C'OM is already com- 
piled mxl ready to run. COMPARE 
.BAS will automatically create COM- 
PARE. COM when run once in BA- 
SIC. COMPARE. ASM allows you to 
mtxlify the program but requires you 
to use a macro a.sscmbler (IBM or Mi- 
emsoft. Version 2 or later) and the fol- 
kiwing commands: 

HASH COMPARE; 

LINK COMPARE; 

EXE2BIN COMPARE COMPARE.COM 

PhotM’opy this pufic. Trim and hole- 
punch the copy and add it to your DOS 
manual. 


r' 





COMPARE 

Command 


Michael ). Mefford 1988 No. 11 (UHliHes) 

Purpose; Ehsplays the differences between two text or two binary files. 

Files need not be the same length, and paragraph reformatting 
changes introduced by word wrap are ignored. 


Format; 

Remarks; 


COMPARE fllespec /iiespec[ /B] [ /W] 

COMPARE'S default assumption is that the filenames desig- 
nated in filespec are to be compared as ASCII text files. 
Formatting commands embedded by word processing 
programs are reproduced on-screen but are not acted upon. 
Files in which the "high bit" is set (such as those produced by 
WordStar's document mode) can be made displayable in 
ASCII by entering the optional /W on the command line. 



Files are displayed in two on-screen windows. Differences are 
shown in inverse video and are preceded by several lines of 
matching text to provide a context. When the windows are 
filled, pressing any key continues to search for differences; 
pressing Esc returns the user to IX)S. AH character modes, 
but no graphics modes, are supported. 


Files with .COM or .EXE extensions are automatically dis- 
played in COMPARE'S binary mtxle, which is similar to that 
produced by DEBUG.COM. Unlike DEBUG, however, 
COMPARE uses the IBM/ASCII symbol set rather than 
periods to show nonalphanumeric characters, and its segment 
offset begins at zero rather than at lOOh. Any file can be 
compared in binary mode by adding the optional /B switch 
on the command line. 

Note; When COMPARE finds a difference between files, it searches 

ahead up to 4(X) bytes (the reach value) for a string of ten 
(excluding spaces) successive matching characters (the 
sequence value). DEBUG.COM can be used to change the 
reach and search values on a copy of COMPARE.COM thus: 


DEBUG COMPARE.COM 
E 6ED cd ab 
E epS cd ab 
E 6F9 gh ef 
H 
Q 

where abed is the reach value in hex (default 0190h) and efgh is 
the sequence value (default (XXIAh). 
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These sentences are effectively the same in context but<crxlf> 
have word wrap to the next line in different places. 

These sentences are effectively the same in context but <crxlf> 
have word wrap to the next line in different places. 

These sentences are effectively the same in context<crxlf> 
but have word wrap to the next line in different places. 


Figure 4: The first two sentences are identical except for the additional space character at the end 
of the line. The third sentence is the same except that the line break is at a different word. 


■ UTILITIES 


where abed is the number of bytes ( in hex) 
that COMPARE will reach out to find a 
match before it gives up, and efgh is the 
number of bytes (excluding spaces) re- 
quired for COMPARE to register a legiti- 
mate match. COMPARE defaults to abed 
equal to 0190h (400 decimal) and efgh 
equal to (X)0Ah (10 decimal). Be sure to 
enter both bytes in each entry and make 
both of the reach parameters (abed) the 
same to keep the synchronization search 
symmetrical. 

Base pointer if you examine the as- 
sembly listing, you will notice that the BP 
(base pointer) is used extensively as an in- 
dex register to each of the display win- 
dows. COMPARE’S window variables are 
words and are stored in sequence. The 
base pointer is then given a value of 0 or 2 
to access the appropriate variable. For ex- 
ample, the second window position can be 
retrieved with the two instructions 


MOV BP, 2 

MOV AX,WINDOW_POS[BPJ 

The second instruction will compile to 
MOV AX, [BP+XXXJC] 

where xxxx equals the displacement of the 
first WlNDOW_POS variable. By adding 
the BP’s value of 2 to the displacement, we 
can easily address the second window’s 
position. Normally the base pointer is used 
in conjunction with the stack segment to 


access the stack instead of the data seg- 
ment. Since we are dealing with .COM 
files here and the segments are all the same 
(as long as we don’t change them), it is 
perfectly permissible to use the BP in this 
maimer. 'Diere are just not enough orthog- 
onal registers available in the Intel 80 se- 
ries microprocessors otherwise. You have 
to inform the assembler that you wish the 
BP to be referenced as if the stack segment 
and data segment were the same. This is 
accomplished with an 
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ASSUME SSi_TEXT 

directive. If you don’t, the assembler will 
use its default assumptions and compile 
the above instruction as 

MOV AX , DS : [ BP+XJrxx ] 

The result is that an extra byte is added in 
the form of an unneeded segment override . 

BUFFERED KEYBOARD INPUT One 

other routine deserves comment. COM- 
PARE uses the DOS Buffered Keyboard 
Input function call OAh to get filename in- 
formation from the user if this was not sup- 
plied on the command line. All that has to 
be done to implement this call is to point 
DS:DX to a buffer with the first byte speci- 
fying the maximum number of characters 
the buffer can hold. On return, the second 
byte of the buffer will have the actual num- 
ber of characters entered, followed by the 
input from the user. The character count 


excludes the terminating carriage return, 
which is always the last character. 

This is a dandy little call that requires 
only a handful of instructions to achieve a 
line input editor complete with display out- 
put and cursor, courtesy of DOS and the 
BIOS. The editor control is not fancy: it 
doesn’t utilize the familiar edit keys. Ins, 
Del, or any of the cursor-controlling arrow 
keys. The exception is the Left Arrow, 
which acts like the Backspace key, erasing 
the character left. You can live without 
those editing features, however, in a sim- 
ple input prompt, and you’d probably see 
function OAh used by many programs but 
for one annoying quirk: its implementation 
of the Esc keypress. 

Esc should always act as a rip cord, tak- 
ing you back to where you were or cancel- 
ing the current operation. Pressing Esc 
from function OAh, however, spits out a 
confusing backslash path-delimiter char- 
acter and sends you to the next line. Esc 


will clear the buffer, thus canceling any in- 
conect entry, but the chances are that the 
user’s intention in hitting Esc was simply 
to quit COMPARE. Instead, he finds him- 
self locked in until he hits Enter after typ- 
ing in a correct filename. The only way to 
quit buffer input (and thus COMPARE) at 
this particular point is to use Ctrl-C or Ctrl- 
Break. The trade-off in code space saved 
by using this call is well worth it in a short 
utility like COMPARE, for the need to 
quit the program in the middle of entering 
the filenames is rare. 

COMPARE won’t get used quite as of- 
ten as DR, but when the need arises, it’s 
wonderful to know that you can review 
and approve the editing changes in a 
manuscript so fast that you won’t even 
have to delay your dinner. Enjoy the lei- 
sure it creates. [iS 


MichaelJ. Mefford is a contributing editor 
of PC Magazine. 



Ptug in 286 pajormance. The 8 MHi Intel' 80286 
microprocessor gives you the speed to make 
programs like Windows really sparkle. 


There are millions of 8088-based systems out 
there that used to be just fine. 

Then came the nevk' generation of st^ftware. 
Faster, more powerful software. 

Software that needed more powerful hardware, 
with more memory, and more prt>cessing .speed. 

Suddenly, those 8088*s weren't so fine. 

But happily, from the makers of a lot of that 
new software comes the Microsoft. MACH 20~ 
performance enhancement system.* 


Not only is performance dramatically * 
impn>ved with software like Micawoft » 
Excel. Windows and Aldu-s PageMaker.' 
your machine will also be compatible with 
Microsoft Operating System/2. 

Making your machine of the past very much 
a machine of the future. 

Microsoft. MACH 20.» 


For more information, call (800) 541-1261. Dept. E99. 



Think Big! 


With ViewFrame^ Projection Display 



How often have groups hud- 
dled around your computer terminal, 
trying to see your data or graphics? 

The ViewFrame™ projection 
display solves this problem. View- 
Frame is a low-cost, easy-to-use tool 
for displaying your computer's text 
and graphics on a large screen, using 
any ordinary overhead projector. It 
serves both large and small audiences. 

Simply place ViewFrame on 
your overhead projector in place of the 
usual transparency. Your computer 
display can be "exploded" from three 
to 20 times normal size. 

ViewFrame works with all 
IBM® PC and compatible computers. 
ViewFrame comes complete with 
power supply, cables, presentation 


software, instructions and an attach^ 
case. 

ViewFrame is great for sales 
presentations, training, budgeting and 
group forecasting. At your next group 
meeting, think big! With ViewFrame! 


1^/eW 


nViEW Corporation 
11835 Canon Blvd. Suite C-101 
Newport News, VA 23606 

(804)873-1354 FAX (804) 873-2153 

Vicwl^ame is a registered trademark oi nVnw 
Corporation. IBM is a reg;istered trademark of 
IntematkMial Business Maddnes Corporation. 

C1988 nVisw Corporation 


Now supports full EGA 
resolution! 

See Us at Comdex Booth #6257 

“The ViewFrame is tough and 
versatile, and it comes with the best 
softroare of any of the units we 
tested." 

rc Magazine 

CIRCLE 19S ON READER SERVICE CARD 

"ViewFrame's display is im- 
pressive. . ..(It) was sharp and clear, 
even when we moved the projector 
across the room, enlarging the display 
to W feet by 14 feet." 

Tom Bigley, InfoWorld 

Editor's Choice 
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IBM’S OS/2 

PROGRAMMING 

TOOLS 



IBM’s OSH technical documentation is poor, its Programmer’ s Toolkit is Jull of dull chisels, 
and its CI2 compiler and Macro Assembler/2 are outmoded versions. So what else is new? 


H as there ever been an operating 
system that provided adequate 
technical documentation? Perhaps 
not. but that’s hardly an excuse for the 
overpriced and deficient documentation 
that IBM is now selling for OS/2 1 .0. 

What’s most disturbing is that IBM’s 
documentation is largely derived directly 
from the earlier documentation distributed 
by Microsoft. It may be the best we can 
hope for. That’s discouraging. Regardless 
of the merits of OS/2, its success depends 
in part on the availability of good docu- 
mentation and reasonably priced program- 
ming tools. What I see from IBM is not it. 
The story thus far: 

When Microsoft brought out its mam- 
moth $3,000 OS/2 Software Development 
Kit in April 1987, company spokesmen 
said informally that the high cost was due 
to its unique nature as a prerelea.se version 
of the product. Lower-cost OS/2 software 
development kits, they said, would be 
available early in 1988. 

Well, it is early in 1988 (mid-Febmary) 
as I write these words, and Microsoft’s 
lower-cost OS/2 software development kit 
is still an unaruiounced product. IBM beat 
Microsoft to market with its own OS/2 
programming packages. These first ap- 
peared on the shelves of software stores at 
the same time as OS/2 itself, late in De- 
cember 1987. 

Are Microsoft and IBM partners or 
competitors? It’s hard to tell sometimes. 
OS/2 was developed under the IBM/Mi- 
crosoft Joint Development Agreement, 
and both IBM and Microsoft sell versions 
of OS/2. IBM sells OS/2 on a retail level to 


owners of PC ATs and PS/2s. Microsoft 
sells OS/2 to hardware manufacturers who 
configure it for their own AT compatibles. 
But both IBM and Microsoft will be sell- 
ing retail versions of OS/2 software devel- 
opment kits. 

That’s OK, of course, as long as the 
IBM and Microsoft packages are basically 
the same. Guess again. Did you think 
they’d make it ea.sy for you? 

PACKAGING Overall, the OS/2 soft- 
ware development kits available from 
IBM and Microsoft will be similar and 
have a lot of overlap. But they will be 
packaged very differently. 

IBM has two paekages out now: the 
OS/2 Technical Reference ($200) and the 
OS/2 Programmer’s Toolkit ($750). Each 
of these packages has an update card. Mail 
it in and IBM will send you free updates 
for OS/2 I . I (which includes the Presenta- 
tion Manager). 


■ The OS/2 software 
development kits from 
IBM and Microsoft will be 
similar and overlap. But 
they will be packaged 
very differently. 


Microsoft, on the other hand, will be 
selling separate software development kits 
for OS/2 versions 1 .0 and I . I . Neither has 
been announced at the time I’m writing 
this column, but I understand the OS/2 1 .0 
kit will cost about $350. They say it will 
have a few more utilities than the two IBM 
packages combined. 

In one sense this is a "pay now or pay 
later" situation. You can get a complete 
OS/2 1 .0 software development kit from 
Microsoft and pay later for an OS/2 I . I kit. 
or you can pay more money for the two 
IBM packages but get free OS/2 I . I up- 
dates. 

I’ll discuss IBM’s releases here and Mi- 
crosoft’s in a later column — when I get my 
hands on them. 

IBM’S TECHNICAL REFERENCE 

The IBM OS/2 Technical Reference 
($200) totals about 1 ,200 pages of docu- 
mentation and is divided into two binders. 

Volume I presents an overview of 
many of the OS/2 functions, by category, 
and contains information on device driv- 
ers. Programmers writing OS/2 utilities 
and applications will leave Volume I on 
the shelf most of the time. 

The bulk of Volume 2 consists of docu- 
mentation of the 221 OS/2 1.0 function 
calls, presented in alphabetical order. Vol- 
ume 2 also contains the lOCTL ("I/O con- 
trol”) subftmetions for making calls to de- 
vice drivers. 

The documentation of the OS/2 func- 
tion calls is nearly identical to that in Mi- 
crosoft’s $3,(X)0 OS/2 Software Develop- 
ment Kit. There were problems with 
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Microsoft’s earlier documentation, and 
most of these problems still exist in IBM’s 
version. 

One such problem involves the return 
codes of the OS/2 functions. Most OS/2 
1 .0 function calls return a zero if all goes 
well and a non-zero error code otherwise. 
The Technical Reference manual indicates 
this with pseudo-code: 

IF AX = 0 then NO error 

ELSE AX = error code 

These two lines are repeated for virtually 
every function. All the possible error 
codes (over 3(X) of them) are listed in Ap- 
pendix A of the manual. 

What you don’t get is a list of possible 
eiTors that could be returned from each 
function. In some cases, this is essential in- 
formation. As any programmer knows, 
one of the most difficult aspects of pro- 
gramming is dealing with errors. The IBM 
Technical Reference tells you what each 
function is supposed to do, but it does not 
tell you what can go wrong. 

IBM recommends that programmers 
use the DosErrClass function when a pro- 
gram encounters an error from an OS/2 
function. The DosErrClass function is 
similar to the interrupt 21 h function call 
59h (’’Get Extended Error”) provided in 
DOS 3.0 and above. This function call di- 
vides errors into classes and recommends 
actions the program should take to deal 
with an error. But this is not always ade- 
quate. 

EXPECTED “ERRORS" For example, 
some OS/2 functions return non-zero val- 
ues to indicate the expected outcome of a 
function call rather than a real error. One 
of these functions is DosSemWait, which 
waits until a semaphore is cleared: 

DosSemWait (SemHandie, Timeout) ; 

The second parameter of the function is a 
■’time-out” value, in milliseconds. Nor- 
mally, DosSemWait will not return until 
the semaphore is cleared. However, if the 
time-out period elapses without the sema- 
phore being cleared, then DosSemWait 
will return anyway. 

You might expect IBM’s Technical 
Reference to indicate the return value of 
DosSemWait for these two occurrences. 
But it does not. Only through experimenta- 


tion — and some line-by-line searching 
through the list of error codes — can you 
determine that DosSemWait returns a zero 
if the semaphore is cleared and a value of 
121 (named the ERROR_SEM_TIME- 
OUT error) if the time-out period elapses. 
Of course, in a program you must differen- 
tiate between the ERROR_SEM_TlME- 
OUT return value and other possible 
DosSemWait errors, such as number 187 
(ERROR_SEM_NOT-FOUND). 

VioPopUp is another function that can 
return non-zero values even in the absence 
of real errors. For example, one flag used 
with VioPopUp indicates that you want the 
function to perform in "transparent 


■ The IBM Technical 
Reference tells you what 
each function is supposed 
to do, but it does not tell 
you what can go wrong. 


mode.” In nansparent mode, OS/2 will 
not clear the screen when VioPopUp is 
called. But if the video mode is currently 
an EGA graphics mode, VioPopUp will 
return a non-zero value when you request 
transparent mode. A program would prob- 
ably react to this by calling VioPopUp 
again without requesting transparent 
mode. 

IBM’s manual says that if you call Vio- 
PopUp with transparent mode and OS/2 
cannot comply, ‘ ‘a unique error code is re- 
turned in this case,” What error code is 
that? you ask. On the last of 16 pages of er- 
ror codes, you’ll find one that looks as if it 
fits the bill — the number is 483 and it’s 
called ERR0R_V10_TRANSPARENT 
-POPUP. But wouldn’t it make more 
sense to indicate this in the documentation 
for VioPopUp? 

Another example: When you allocate a 
block of memory, you can optionally spec- 
ify that the memory is “discardable.” If 
OS/2 runs short of memory it can free dis- 
cardable memory blocks. 'When a program 
wishes to access one of its discardable 


memory blocks, it must first call the Dos- 
LockSeg function and temporarily prevent 
that memory block from being discarded. 

Here’s what the manual says about 
DosLockSeg: “If a segment is discarded 
while unlocked, a subsequent DosLock- 
Seg request for that segment will return an 
error code indicating the segment no long- 
er exists.” Thanks for the information, but 
exactly what error code does it return? 
Again, you’ll have to search through the 
error codes in Appendix A to find error 
157, which is named ERROR-DIS- 
CARDED. 

PROGRAMMER'S TOOLKIT In addi- 
tion to the Technical Reference. IBM sells 
an OS/2 Programmer’s Toolkit, for $750. 
This package contains a 200-page Pro- 
grammer’s Guide manual, a high-density 
5'/4-inch diskette, and a high-density iVi- 
inch diskette. The two diskettes contain 
the same files. 

The Programmer s Guide is an extend- 
ed discussion about OS/2 programming in 
C and assembler, with sample programs. 
There is some good information here, in- 
cluding some that you won’t find else- 
where (for example, a recommendation 
that OS/2 1 .0 programs should have a 2K 
stack). The diskettes contain several utili- 
ties sometimes used in OS/2 program de- 
velopment: 

■ BIND.EXE and API, LIB are neces- 
sary for writing dual-mode (or Family 
API) programs that run under both OS/2 
and DOS. You do not need these to write 
programs that run only under OS/2. 

■ IMPLIB . EXE is helpful (but not neces- 
sary) for writing dynamic link libraries. It 
creates an import library from a module 
definition file. 

■ MKMSGF.EXEandMSGBlND.EXE 
make message files. You should consider 
using this message facility if you are writ- 
ing programs that will be adapted to for- 
eign-language markets. Otherwise, put 
message text in your programs as normal. 

The diskette also contains 1 1 .C files 
and 20 .ASM files that demonstrate vari- 
ous aspects of OS/2 programming. These 
programs are described in the Program- 
mer's Guide, but you need an OS/2 C 
compiler or macro assembler to compile or 
assemble them. Also included are some 
“include” files: 


PC MAGAZINE ■ JUNEI4, 1988 
322 


■ DOSCALLS.H and SUBCALLS. H 
arc C header Hies that you'll need to call 
OS/2 functions from C programs. 

■ DOSCALLS.INC and SUBCALLS 
.INC are assembly language macro files 
used for calling OS/2 functions from as- 
sembly language programs. 

INCONSISTENT HEADER FILES 

The C header flics in IBM's Programmer's 
Toolkit indicate another problem with 
IBM's OS/2 Technical Reference. Several 
OS/2 functions require the program to pa.ss 
a pointer to a structure. The names of the 
OS/2 structures documented in the Techni- 
cal Reference are usually not the same as 
the structure names defined in the C header 
files in the Programmer's Toolkit. 

One example: the documentation fur 
the KbdCharIn function indicates that it 
takes a pointer to a structure named Char- 
Data. In the SUBCALLS. H header file, 
however, the structure is named KeyData. 
The structure fields arc described in the 
Technical Reference manual, but none of 
the fields are identified by the names used 
in the C header files. 

This means that if you're programming 
for OS/2 in C you'll have to print out a 
copy of the DOSCALLS.H and SUB- 
CALLS. H header files to supplement the 
Technical Reference diKumentation. This 
is a pure goof on IBM's part. There is no 
reason why the Technical Reference docu- 
mentation can't use the same structure 
names as the C header files. 

TRASHY MACRO FILES The Pro- 
grammer's Toolkit also includes macro 
files fora-ssembly language programming. 
But I will not be using these macro files in 
the OS/2 assembly language programs I 
present in this column, because they're 
virtually worthless. 

The first problem is that the macro files 
have no definitions of the OS/2 structures. 
As you'll recall, the source code for 
WAKEUP.ASM shown in the April 26, 
1988. Environments column contained a 
couple of structure definitions that are 
needed for obtaining the date and time and 
for calling the KbdCharIn function. It 
would have been nice for IBM to give the 
world a standard macro file containing 
OS/2 structure definitions. But no. 

Instead, these files contain macros that 
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■ There is no reason why 
the Technical Reference 
documentation can’t use 
the same structure names 
as the C header files. This 
is a pure goof by IBM . 


"ea.se" the calling of OS/2 functions. But 
these macros are not very flexible, and in 
some instances — particularly where a dou- 
ble word has to be pushed on the 
stack — the macros generate a great deal of 
unnecessary code. 

Let's look at an example. The Dos- 
NewSize function changes the size of an 
open file. 'Hie parameters are the file han- 
dle (a 16-bit word) and the desired file size 
(a 32-bit double word). 

If you want to call DosNcwSizc from 
an as.sembly language program without us- 
ing the macro files, you need to indicate 
that the function is external and located in 
another code segment, thus: 

EXTRN DosNewSizerFAR 

In your data segment you'll define two 
variables like this: 

FileHandle dw ? 

NewSize dd 7 

After you set these two variables, you can 
call DosNewSize: 

Push (FileHandle] 

Push Word Ptr [NewSize -H 2] 
Push Word Ptr [NewSize] 

Call DosNewSize 

That's typically how we've been using 
OS/2 functions in the programs shown in 
this column. 

If instead you want to use IBM's macro 
files, you include the file in your program 
like this: 

INCLUDE DOSCALLS.INC 

You don't have to declare the DosNew- 
Size function with the EXTRN statement. 


You have two variables as before: 

FileHandle dw ? 

NewSize dd 7 

and you simply call the function like this: 

SDosNewSize FileHandle, NewSize 

That ccitainly seems nice and conve- 
nient. The bad news comes when you look 
at the code generated by the (a DosNew- 
Sizx: macro. Brace yourself Here it is: 


MOV 

AX, 

FileHandle 

Push 

AX 


Push 

DS 


Push 

BX 


MOV 

AX, 

Seg NewSize 

MOV 

DS, 

AX 

MOV 

BX, 

Offset NewSize 

Push 

word Ptr [BX] 

MOV 

AX, 

[BX + 2] 

Push 

BP 


Push 

SP 


Pop 

BP 


Xchg 

[BP 

+ 6 ] , AX 

Pop 

BP 


MOV 

DS, 

AX 

Pop 

AX 


Pop 

BX 


Push 

AX 


call 

DosNewSize 


This is not a joke. If you work out this 
code, you'll find that it docs the same thing 
as the shorter code shttwn above. 

That's disturbing. What's the point of 
programming in assembly language if you 
use a macro that generates I S lines of un- 
necessary cixle? You get more efficient 
ctxle when calling DosNewSize from a C 
program! 

Let's continue with this example. Sup- 
pose the new file size is the result of a cal- 
culation in your program . At the end of this 
calculation, the value is stored in regis- 
ters — the high word in DX and the low 
word in AX. You can call DosNewSize 
like this; 

Push [FileHandle] 
push DX 
Push AX 

Call DosNewSize 

Using the macros, you would . . . well, 
you can't u.sc the macros with DX and AX 
directly. You'd have to store the registers 
in memory first. 

It gets worse. 

Some OS/2 function calls have a dou- 
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MO ONE SAID IT BETTER THAN THi 
EDITORS or P€ MAGAZINE: 

“The RapidRAM 2™ rates as the best- 
performinc addition you can 



Increase system 
performance up to 50». 

That's what the KapidKAM Z's 
lOMHz zero-wait-state operation can 
do for your IBM PS/2'* Models 50 and 60. 

No more waiting when you want to be working. 

Only STB's RapidRAM 2 combines perftirmance with 2 
megabytes of conventional, extended and expanded memor>'. And only 
the RapidRAM 2 delivers hardware and software support for LIM EMS 4. 

Memor>'. speed, flexibilily and switchless installation means unmatched 
perfcrmance. AD at a price that's unbeatable. 

Call or write us. WeH send you the complete story on true high speed 
menKX^. One you can't forget. 

Evaluation boards are available to qualified inquiries. 

SyttMH. lac. 

mm p.a Boi avws? 

fUcluwSMm. TX 7SOIUM19S7 
2l4ZM-fl750 


STB. a«Mt4jrzft< 


b ^STB SymmL Im K'l Irminmt Ai 
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AHYUliUI 
FOR THE FAST LANE 


1. (Hiking for a computer that won't slow you 
down? Test drive Hyundai's new Super-286c. 
An aitordablc AT-compatible w ith all the 
sjH'cd (8/IOMhz) you need to zip through big 
applications, like databa.sc management and 
desktop publishing, with ease. 

The Supcr-286c also (eatures six 
exjiansion slots, an EGA card, optional 30/ 
4()MB hard disk drives, and an 18-month 
warranty- Plus, it has a small footprint 
1 V to take up less parking space on your 

desk. And an equally small sticker 
~ price. Just $1499: 

Take the Supcr-286c, or one of our other compatibles, for a spin today. 
For the Hyundai dealer nearest you, call 1-800-544-7808 ext. 307. 

HYUNC>AI 

*Su|||im«l pnir k>r unxir ^’PP* <1^*^ mudri. .VT h » trarirnurk of Inirmiltoru) BuufM-u NUchinrt Coqairiiioii 
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ble-word parameter that is documented as 
"reserved." Under the current version of 
OS/2 you push two zeros on the stack. 
DosChDir is one such function. If you 
want to use DosChDir to change to the root 
directory, you need a character string that 
defines the directory: 


db 




Assuming that DS references the segment 
containing NewDir, you can change to the 
root directory using the code 

Push DS 

Push Offset NewDir 

Push 2 

Push 2 

Call DosChDir 

(The use of the 80286 Push Immediate in- 
struction implies that the code will mn 
only under OS/2 and not be used in a dual- 
mode program.) 

If you want to use the macros, you must 
also define a variable for the reserved dou- 
ble word that looks like this: 

Reserved dd 2 
You make the call to DosChDir thus: 

SDosChDir NewDir. Reserved 
Here's the generated code: 


MOV 

AX, 

Seg Newdir 

Push 

AX 

Lea 

AX, 

NewDir 

Push 

AX 


Push 

DS 


Push 

BX 


MOV 

AX, 

Seg Reserved 

MOV 

DS, 

AX 

MOV 

BX, 

Offset Reserved 

Push 

Word Ptr [BX] 

MOV 

AX, 

[BX + 2] 

Push 

BP 

Push 

SP 


Pop 

BP 


Xchg 

[BP 

+ 6], AX 

Pop 

BP 


MOV 

DS, 

AX 

Pop 

AX 


Pop 

BX 


Push 

AX 


call 

DosChDir 


Gimme a break! 

Sometime in the future, if you're disas- 
sembling someone else's OS/2 program 
and you see some crazy code that looks 
like these examples, you'll know that 
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“Minutes later, it was in my pocket’.’ 

Enter any name just once. Pocket Address 
Book software prints listings four different 
ways automatically. That's why Brad the box 
salesman entered nis Velveeta Cheese Factory 
sales prospect list into an IBM PC. And five 
minutes later had \y veeta in his pocket, ready 
for the road in the leather-bound address book 
that came with the package. Then, five min- 
utes after that, he had Velveeta In his Rolodex, 
on mailing labels, and on envelopes. Just by 
choosing from printing options. 

Pocket Address Book Is really that simple. 
And that fast. Just print your aodress list on 
^ the pre^ncned tractor-feed paper that 

we've included to make it easy, 
tear along the perforations, 
and insert your completed ad- 
dress book into our Day-Timers 
Senior-Size black leather cover. 



You can enter up to 2,000 names, complete 
with 10 different sorting codes that let you 
selectively organize and print Christmas card 
lists, sales mailings by zip code, business 
directories, you name it. Or, if you already 
have lists in other programs, merge them 
into Pocket Address Bwk automatically to 
save retyping. Either way, you'll always have 
a neat, up to date addrek book, Roltm 
cards, labels, and lists 


at your fingertips. 



aUNNElMAia CORPORXnOS 

New Uses For Personal Computers. 


amd mw ii / ehmtim i li-l' e t a n wl e n prT $mii FocPrl kUreiiOiiaitsalraAinartattJFuurrfp'uartfitstfrrdirodrmitTinf 
C%m i im i wt O i rp u itn m IBM Mwla D^-Ttmrrs mtdMoMa am rrfttlerrd iradtm w i s of MW. Dof Timers. and KaMa Carp 

rt^KlwMr C nSBdanmiimiriCofpnfMoii. JWOtmfmsOnr. BO Bus "W) San MM 10 .CA 9*10}^ 


Samantha, Bob, Bill . . . manage all your 
names and addres^ more effectively in the 
office, at home, on the road, or through the 
mail. For only $69.95. Order today on our 
&mous 30-d^, money-back guarantee. 

See your dealer or order risk-free: 

(800) 851-2917 / (800) 223-1479 in CA. 

Please adt for Ext. MlOSor. uitb product (fuestions. 
ask for Jkbnkal Sidipori. 
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Y)U Can Never Be 
'Bo Powerful 
Qr'Bo'Ilin. 


As portable PCs go, ours may look a 
bit on the skinny side. But they’re by no 
means undernourished. 

After all, each 286 and 386 powered 
Toshiba portable has an easy-to-read gas 
plasma screen. Each is IBM-compatible. 
And each gives you a wide range of features 
you’d expect orJy from a desktop PC. 

The T3100/20, for example, weighs a 
scant 15 pounds, yet has an abundance 
of power. It comes with an 80286 micro- 
processor and 640KB of RAM that’s ex- 
tendable to 2.6MB. Plus, there’s a built-in 
20MB hard disk. 

Our T3200 has the advantages of a 
12MHz 80286 microprocessor, an EGA 
display system, a 40MB hard disk and 1MB 
of RAM expandable to 4MB. Also, its two 
IBM-compatible internal expansion slots 
let you connect your PC to mainframes, 
LANs and more. But what’s even more im- 
pressive is how we managed to fit all this 
into a slim, 19-pound package. 

Then there’s our T5100. As amazing as 
it seems, we managed to squeeze a 16MHz 
80386 microprocessor into a slim package 
that weighs less than 15 pounds. To that 
we added an EGA display system and a 29 


msec 40MB hard disk. As your thirst for 
power grows, its 2MB RAM can be up- 
graded to 4MB. And for a limited time, 
your T5100 purchase entitles you to buy 
Paradox 386,® Borland’s powerful data- 
base software for only $299 (nearly $600 
off the retail price). 

For more information on Toshiba com- 
puters and printers, call 1-800-457-7777. 
And rest assured that whichever Toshiba 
PC you choose, you’ll be getting the kind 
of power once reserved for cumbersome 
desktop computers. 

All of which proves you can maintain 
a position of great power without having 
to throw a lot of weight around. 

Toshiba PCs are backed by the Exceptional Care pn)gram (nocust enn41m«it 
required). See your dealer fw details. IBM is a registered trademark of International 
Business Machines Corp. Paradox is a registered trademark of Borland Corp. 
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SHARP’S NEW PORTABLE PC-7221 
IS SMALLER THAN COMPACT 


80286 with to MHz 



clock speed ensures 
extremely fast 
computations and 
graphics generations. 
Processor speed also 
switches to 6 or 8 MHz. 


MS DOS and GW BASIC 
included. Some computer 
makers charge you extra 
for this software. 


640KB of RAM, 
expandable to 16 MB 
mternally. The new 
Sharp PC-7221 accepts 
PC XT and AT 
compatible software. 


Backlit. supertyyjsL 
LCD display has 4 gray 
scale levels and lifts for 
easy viewing.. 


Built-in 20 MB hard 
disk drive gives you fast 
access to data-bases 
.and large spread sheets. 
Also has 1.2 MB S'A" 
floppy disk drive. 


Standard Internal 
Expansion Slot lets you 
customize with full size 
PC AT compatible 
expansion cards. 


Small footprint takes 
up about a third of the 
space of a desktop 
PC AT 


Standard color 
monochrorne CRT port. 
There’s also a dedicated 
slot lor an internal 1200 
baud nxxlem. 


DelachablePC/W-slyle keyboard 
features septarate cursor and y 
numeric keypads. For further ease; 
keyboard angle is adjustable, i 


Sharp quality, from our \ 
Memphis. Tennessee facility. 


e 1966 Srwp El*ctron<s Corp 



ffives you 4 additional slots. It 
mwnts underneath main unit 
without enlarging the computer's 
small footprint. 


or the leading names 
in compact portable PC s. 
Sharp’s new PC-7221 has the 
smallest footprint. And it’s 
loaded with features the 
others don’t have. Or charge 
extra for. The PC-7221 with 
20 MB hard disk has a sug- 
gested retail price of $3995. 
In addition, there’s the very 


affordable PC-7202 with 
twin 5 'A" floppy disk drives. 
It’s an ideal workstation for 
networking and retails for 
$2995. For more details, see 
a Sharp dealer or call 
1-8(X)-BE-SHARR 



FROM SHARP MINOS 
COME SHARP PRODUCTS- 
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some poor schmuck decided to use IBM's 
macro files. As I said, I won't be using 
them in any OS/2 assembly language pro- 
grams I show in this column. Instead, 
we'll get a lot of exercise by doing all the 
PUSHing ourselves. 

CANDMASM IBM also has an OS/2 C 
compiler (C/2) for $525, and a macro as- 
sembler (Macro Assembler/2) for $225. 
These are originally from Microsoft. They 
are dual-mode applications that run under 
both DOS and OS/2, and they come with 
all the expected utilities (MAKE, LIB, 
CREF, EXEMOD, LINK) as well as Mi- 
crosoft's CodeView' debugger. 

Although IBM's C and MASM come 
from Microsoft, they are not the most re- 
cent Microsoft versions. The C compiler 
and macro assembler packages that Micro- 
soft now sells for DOS are labeled Version 
5.0. IBM's C/2 compiler is basically a pro- 
tected-mode version of Microsoft's C 4.0, 


■ The new Microsoft 
CodeView can handle 
multiple threads; the one 
sold by IBM cannot. 


and IBM's Macro Assembler/2 is a pro- 
tected-mode version of Microsoft's Macro 
Assembler 4.0, 

That's a problem. IBM's C/2 includes 
neither the new C 5.0 optimizations nor the 
revisions that Microsoft made in C 5.0 for 
compatibility with the emerging ANSI C 
standard. QuickC is not included. Like- 
wise, Macro Assembler/2 does not support 
the simplified segment directives in Mi- 
crosoft's Macro Assembler 5.0. 


Although IBM's 02 and Macro As- 
sembler/2 both come with a version of Mi- 
crosoft's CodeVieH’ debugger, it is not the 
same version that Microsoft recently dis- 
tributed as an update to its $3,000 OS/2 
Software Development Kit. The new Mi- 
crosoft CodeView can handle multiple 
threads; the one sold by IBM cannot. 

MISSING HEADER FILES As we've 
seen in previous columns, the structure of 
the OS/2 application program interface 
(API) greatly eases die calling of OS/2 
functions directly from a high-level lan- 
guage. The OS/2 functions use the same 
protocol as functions within the language 
itself. 

In a C program, however, you must 
first declare any OS/2 function you call by 
using a function prototype or template. 
The function declaration tells the C com- 
piler that the OS/2 function requires far (or 
intersegment) calls using the Pascal calling 


Get The Network 
Server. . . | BAHVAri 

From The 
LAN Reseller In 
The Country. . . 

NETWORK SOLUTIONS 


The Banyan Network Server’*' is ranked "the most comprehensive network 
server on the market" because in addition to the normal file and print 
capabilities of a server, the BNS offers the ultimate in communication 
configurations available on one server. Different LANS can easily be 
Interconnected using LAN or WAN Bridges over dedicated or dial up lines. 
Users can easily dial-in or out of the network. Gateways to mainframes and 
minis are transparently Integrated into the VINES’** Network operating system. 
No other server offers all of these bridges, gateways and dial services in one boxi 

Orion Network Solutions has installed over 600 LANS and more Banyan Network 
Servers than anyone else m the country! In addition, we provide on-sile service, 
technical support and a full range of services from training to customized software 
applications tor every system we install. Buy the best from the best' 

onNNM we* 

■nm 

aw* 


National 800-USA-LANS California 800-423-1637 
Corporate Headquarters; 31 11 CaminoDel Rio North. San Diego. CA 92108 
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Local Area NetworKing • Data Communications 
• Total Syslems integration 
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GET EASY ARCnet^ 
ACCESSIBILITY FOR 
YOUR TOSHIBA PORTABLES 



Now you 
can easily link 
your laptops 
from Toshiba 
to the power 
and flexibility 
of ARCnet .• 
Pure Data is 
shipping the 
new PDT508’“ 
fully compatible 
ARCnet inter- 
face card for 
Toshiba 

TllOO PLUS. Tl200.T3100and T5100 portable computers. 

The PDT508 installs easily in the Toshiba expansion 
slot and comes complete with confi^ration and diagnostics 
software and there are no DIP swiicnes to fumble with. This 
latest Pure Data network innovation also includes on-screen 
diagnostic and network activity indicators. 



Pure Data 

Communicating Qualit>' 


1740 Siiuth 1-35, Suite 140, Carrollton, Texas 75006 (214) 242-2040 
200 West Beaver Creek Rd., Richmond Hill, Ontario, L4B 1B4 (416) 731-6444 


ARCnet Is a rewstered irademark ofDatapoini Corp. 
PDTS08 IS a irademark of Pure Dau Ltd. 
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XT DRIVE KITS 


SMtatt 

■WKHfet 

■MtCrtM 

SMISt* 

SMMtt 


S«Hat« 


SMfsta 


20U8, 65ms. M At, &25* */WD controHf. . 
20Ma, 85ms H At, 5.25: mt/WD controlhr. . 
at‘S82i+ 20Ma53/nsiiKSJ5:t>t^Dcontro/t»r.. 
■I-Snsa 3OMa65ms.iiM.S.25:w/Adapt0CConL. 

30MQ eSms At. 5.25' m(<WO controtf. . 
30M^ 85ms H AC S25* w/Adaptac COAl. . 
30M& 85ms iihU 5.25: y¥/WDcontfO»9r.. M 
30MB, 65ms » AC as: M/Adaptac cent. . . 
aOMa65m&WAca5*. M^coAfroaar... tX 
30MB 40ms tut ht,5.2S:ot^COntmltsr.. $■ 
aova 6Smc H AC 6 l 25*. N/WO cOAfroMr. . 
40Ma 40m& H AC &25*. •w'MrO COAfroiar. . 

70MB 28ms tuB AC 525’. tvW contnilt . . 
70MB 28ms M AC S2S: ¥tW coAtmUar . 
aOMfi 26 a>4 tut AC &25* ty'WO cont/oftaf. . 


■tsn 2 s 

■I-S42S 


■i>snsa 

M-MSI 

■1*5411 

■M45I 

■M45I 


OT 

■■M 

$S 


■l*5<N 

■i-snsi 

■1-1155 


lAII 

$217 

$211 

$257 

$257 

$257 

$243 

$243 

$296 

$296 

$495 

$352 

$393 

$762 

$792 

$891 


*X7 AAa Inciud9 drtv, oontmtf. Pajai 20/34 pin cabM mounting Aardwara and msnusl 



UNINTERRUPTIIIE POWER SUPPLIES 

P^Tt^KSOO 200 wad partary back-up 

PMIK’SB50n 200 watt battery back-up 

P^4K*SII504T aoo waAbatfa/y back-up 

P^TIMOaS 325 wan battery back-up 

P^Tlf-KISO 450 waff baffary back-up 

PMIPC-SBOOIT 600 wan battery back-up 

Pf-Tlf-Ki7S 675 waff baffary back-up 

Pf-TIf-IOSO 750 waff baffary back-up 

Pf-TtMCIOOe f 000 waff baffary back-up 

Pf-AK‘Sil200in fOOO waff baffaryback-up 

Pf-TtP-IQOOO 2000 waff baffary back-up i|4l 


286-6/12 Deluxe AT Turbo 


6/1 2 Mhz 286 Baby AT Motherboard 

0 Wait States 

Phoenix Bios - #1 Incompatibility 
40M8 Hard Disk Drive 
1 .2MB Floppy Disk Drive 
80286-12 Dual Speed Processor 
80287 Co-processor Ready 

1 2" HFres TTL Monochrome Monitor with Tilt/Swivel E 

256K RAM Memory- 4096K Maximum 

Baby AT-style Case. NickeFplated. Beige 

Turbo, Power and Disk LEO Lights 

Heavy Duty 200 Watt Switching Power Supply 

Audio Speaker 

Clock Calendar with Battery Back-up 
Hardware Reset Switch 
8 Hardware Expansion Slots 
Hercules-compatible Monochrome Graphics Card 
1 02 Key AT-style Keyboard with LED Lights 
Hard Disk and Floppy Disk Controllers 
Keyboard Keylock with 2 Keys 
Parallel Printer Port 
48 Hour Bum-in and Diagnostic Testing 
1 00% IBM Compatibility 

Comprehensive 1 Year Parts and Labor Warranty 

1 Year Free Technical Support 
Complete Component - level Documentation 


VIDEO BOARDS 

if-UMISO-l £QA board -$«T« 

B^CI■4tS•-S EQA'CGA/MDA/HeRC comp.. 640x480 res .... 
BMnikVKA-M VGA/£GA/CQA/MDA/HEffC comp, 640x480 res . 
IT-CEM8S4F5 EGA/CGA7MDA/HERC compi, 800x600 res ... . .$SM 
IT-IK-€t1 EGA7CGA/MD/^HERC comp.. 640x480 res .. . .$«•■ 
IV-VIMrKA-VC VGA/£GA/CGA/MDA7H£fiC Comp 800x600 res. 0a99 
mF6IMIS0-7 VQA/£GA/CGA'MDA/H£RC comp, 800x600 res . $999 

I IV-Kt-IMQ-i- 1024x768 res. for NECXL/Plua iSM 

I W-KS-1M4-K 1024X768 res, analog tro NECXL f€ 



TAPE MCM-UP KITS 

20 Ma ML M 

20Ma ML H 
40Ma ML A 
40Ma ML M 
40Ma ML H 
40Ma ML M 
40Ma ML A 
40Ma ML H 
sowa ML H 
sowa ML M 
soua u 


L K AL w/tape tor XT. . 

l.»ALwAap«forkr 

L. H AL w/iapa tor XT. 

L. H AL w/iapalwAT 

t, H AL w/tapafwXVAT 
L AL w/tape tw PS2AJ. . . 
L h AL w^rapf tot PS2 AT. . 
L H AL w/tapa tw AT/XT. 

1. H AL ti/iapaforXT/kT. 

L H AL wTlapatofAT 

L, H At. tOfXT.... . 


Coepitti Sistia Prkt StaM 

System without monitor f tog 

System with Samsung CGA color monitor t999 

System with NEC Multisync II EGA monitor f 009 

System without hard disk drive 990 

Base System 990 



HARD 

DISK CONTROLLERS 


MvttsruMfMal 

K-mS-VD-llS 

S7506. MFM comp tor XT i 

t S0 

Mttttn Mgiui 

NC-VIS-UI 

ST506.MFMcomplorXT.... ...\ 

: 90 

Mtttsra MfltM 

M-MtS-lim-MII 

ST506. MFM comp tor XT 

: 99 

Aixem 

IK-AOC-2072 

2.7 RLL encoded for XT 

1 TO 

■uitsfi Mtttal 

MC-■E$-106^27I 

2.7 RLL encoded for XT 

: T4 

■ntSTB MtltM 

NC-MEMMS-MAN 

standard hd cont lor AT 

If to 

■Misn Mfitii 

HC-MES-1605-IIA2 

hanUfloppy com forAT 

If xs 

■unwilWtM 

HC-MIVIOn-UN 

2.7 RLL encoded lor AT 

fOS 

MMtsrs oiuttsi 

K-«n-1005-IA2 

2.7 RLL encoded hd/td for AT i 

MOO 


• Oiuouut Micro Products, luc • Oiscoust Micro Products, luc. • Oiscouut Micro Products, irl • Discount Micro Products, luc • Discount Micro Products, me. • Discount Micro Products, ini 


Corporate, Government S Educational Purchase Orders Welcome With Approved Credit 


Oiuount Micro Products, luc. • Discount Micro Products, inc. • Discount Micro Products, int • Discount Micro Products, me. • Discount Micro Products, inc • Discount Micro Products, inc 


Quantity Discounts Available . . . Dealer Inquiries Welcome 


e Discount Micro Products, IRC • Discount Micro Products, me. • oiuount Micro products, me • Discount Micro products, me • Diuouni Micro Products, me • Discount Micro Products. in< 


voiTrm in oooa eompanr 9 £ttn omR 


f-vmM umrrmo wmrrmnty 


• Black & Decker 

• Coca Cola 
e Parke Davis 

Pharmeceulicals 
e Maytelline Cosmel 

• NCR Corporatiort 
e Honeywell 

Proctor a Gamble 


e Chevron Oil 

• Pan-Am World Service 
e ITT 

e IBM 

• Merrill Lynch 

e General Foods 
e 3M Corporation 
e TRW Corporation 


. as well as thousands of other major corporations, 
governmental branches educational institutions and end 


rmeluiteal Support 

Nothing is worse than questions without answers. 
Enter DMF*'s technical support staff. 

Friendly and well trained, each "fecA's" goal is to 
offer responsive solutions to customer problems 
You'll Aofree this OMR advantage! 

euotoot nmtom cooMpurotfon m 



DMP warrants your system to be free 
from defects in materiais or manufac- 
ture for a period of 1 year from date of 
invoice. 

Ask your DMP representative for details. 


omR'M ''mxrmMO M rmjur' 

Supfit^montBl Warranty AMuranoa Program 
1 2 Months / 1 2,000 Hours {whichever comet firsfj 


Qamtitif, mmOaOiOfTf, toot jutumimMR 

oeega uses only the highest quality, state-of-the-art conv 
pnnenis available In each system built Absolutely no 
cost-shaving substitutes used. 

Trained technicians individually assemble 
burrhin and bench-test each astern in our 
le assembly and lab facilities under some of 
the most exacting painstaking quality control standards in 


You can trust DMP for quality, retiabiirty and workmanship 


Don't see the exact system you've been thinking of? 
A DMP representative can help you design one 
around your demanding specificationa 
Just ask! 

Optionai M cemmm o ri mm 

OMR stocks hundreds of co-processora modema 
memory upgradea tape backups and other peripherals 
and accessories to put alt the options in your hands 


Our customers asked for it, now DMP offers it .. . It's 
DMPs exciting INAP. program. An easy inexpen- 
sive way to add additional warranty coverage to any 
system or peripheral purchased from DMP. 

For a nominal charge. DMP iaIII warrant your sys- 
tem or peripheral to be free of defects in material or 
manufacture for an additional year . . . parts and labor 
included. There are no deductibles and it is entirely 
transferrable. Certain restrictions apply. 

Protect your investment ask your DMP represen- 
tative for details 







Toll Free Number. 1-800-PCS-T0-G0I 




AT DRIVE KITS 


■MscrlM 

SMtMtt 

SMiat* 

SMUtt 

■WtcrlM 

SmmM 

$«Hatt 

ikreHiit 

■MscrtM 

COC 

SMtati 

■WicrtN 


■l-SSMAT 

■i-snsiAT 

■rsmiiiiT 

■l-ST2S1*1 AT 

■H0S3AT 

■HOSSAT 

■l-Sn77IAT 

■HS3SAT 

■K0I5AT 


40MB, 66ms. H ht. 5.25" . . . 
40MB, 40ms, Wftt. 5.25" ... 
40MB, 40ms, yiht. 5.25" ... 
40MB 2Bm8, 5.25" ... 

40MB 28ms fuHhL. 5.25".. 
40MB 28ms full hL. 5.25" . . 
6SMB 40ms 5.25" ... 
70MB 2Bms Ml hU 6.25" . . . 
70MB 26ms Ml ht, 5.25" . . 
■l-CDC-WISSSe 70MB 28ms Ml hU 5.25’.. 
■R*SnOMAT BOMB 26ms Ml hU 5.25".. 

110MB 28ms MIhL 5.25". 


.1 mmm 

.1 IBM 


4 r 100 % 

* CUAOMTEE £ 

■ OF « 

\ SATISFACTION # 

V. jf 


■H12tAT 


. 're apph 

i; For higher capacity drive neede up to640MS OMP alio eloche thefolloM 
Novell ano other traditional wpiicattone; MAXTOA . . NEWBURY DATA . R 
QUANTUM VERTEX . . Cal lorprleea rOOAYT 


Nlltn 

FD-FUKSSIAOl 

FLOPRY DRIVES 

360K » ht 5.25” black for XT 

• 

99 

mttsB 

FD-FU)-25S1A2S 

360K tiRL 5.25". grey tor AT 

$ 

T9 


FO-PAII-JIM5S-3 

360K Vi ht 5.25". black lor XT 

• 

•• 


F^TEA-SSIV 

360K. »/)L 6.25”, black tor XT 

i 

91 

PtamMc 

FD-PAII-JU45SAT 

360K. V4/>L 6.25”, grey for AT 

t 

99 


FD-FUi-2SS2X1S 

720K slimline, 3.50", black for AT 

$ 

— 


FO-TEA-SSI-AT 

360K Viht. 5.25”, grey for AT 

a 

99 

H9tsa 

FD-FU>25S5a3 

J.2M, Vi ht 5.25". grey for AT 

i 


TSSC 

FD-TEA-SSKVAT 

1.2M. 5i ht 5.25". grey lor AT 

t«09 

AMSMBk 

FD-PAR-JIMTSAT 

1.2M. Vi ht 5.25". grey lor AT 





' XT-4/10 Deluu Turbo 


ISttl 

MATH CO-PROCESSORS 

CH-IIIT-i0i7-5 5 Mhz for XT. 

diia 

lettl 

CH-IRT-m7-2 

8 Mhz for XT. 

dlBT 

mtsi 

CH-IIT-MI7-1 

10 Mhz for XT 

fldd 

mti 

CH-IMT-ie2l7-« 

6 MhzforAT-286 

iiTa 

Mfl 

CH-IIIT-M2t7-A 

8 Mhz forAT-286 

aaoi 

lettl 

CH-IRT-n2l7-10 

TO Mhz torAT-286 

daop 

Mltfl 

CII-IRT-ie3l7-14 

16MhzforAT-386 

M99 

lettl 

CH‘lin-«5a7-20 

20 MhzforAT-386 

dvaa 


SiMea 

CGA 

MONITORS 

12" CQ4 compu 640X200 res 

..•B9T 




..$B99 

■K 

Hsttisyic li 

f4", EGA/CGA/MDA/HERC comp. 800 k 675 res.... 

•999 

Mipim 

MlltiBOtfe 

14". EGA/CGA/MDA/HERC comp, 800x560 res 

$BM 

MC 

Hittisyic Piss 

16". EGA/ENH-EQA/POC/MCQA/VGA 960x720 res . 

..•99T 

MC 

MlltiSflC XI 

20’. EGA/ENH-EQA/PGC/MCGA/VGA 1024x768 res 

•••99 




HARD DRIVE CARDS 


Hiuitcribt 

HD-HIHOSXT-20 

20MS Drive card lor XT. 

••#• 

HWierlbt 

HD-HIIMSXT-SO 

30MS Drive card for XT. 

•BST 

■Wscribt 

MD-HII90$AT-50 

30MB Drive card tor AT. 

•••e 

Hhiiscnbt 

ND-HIR-SCATSOF 

30Af8 40ms card for AT 

•999 

MMKrtbt 

ND-HOIf-DCOSO 

50Mfl Drive card tor AT. 

•SM 


• 4.77/10 Mhz 8088 XT Motherboard 

• Phoertix Bios- #1 In Compatibility 

• 30MB Hard Disk Drive 

• 360KB Floppy Disk Drive 

• 6088-1 Dual speed Processor 

• 8088-1 Co-processor Ready 

• 12" Hi-res TTL Monochrome Monitor with Tllt/Swivel Base 

• 256K RAM Memory- 1 MB Maximum 

• Mini AT-style Case, Nickel-plated, Beige 

• Turbo, Power and Disk LED Lights 

• Hardware Reset Switch 

• Hardware Turbo Switch 

• Heavy Duty 1 50 Watt Switching Power Supply 

• Audio Speaker 

• ClockCalendar with Battery Back-up 

• 8 Hardware Expansion Slots 

• Hercules-compatible Monochrome Graphics Card 

• Composite Video Adaptor 

• CGA Color Graphics Adaptor 

• Microsoft Bus Mouse-compatible Interface 

• Parallel Printer Port 

• Game Port 

• Light Pen Interface 

• Serial RS232C Port 

• Hard & Floppy Disk Controllers 

• 1 02 Key AT-style Keyboard with LEO Lights 

• 48 Hour Burrvin and Diagnostic Testing 

• 100% IBM Compatibility 

• Comprehensive 1 Year Parts & Labor Warranty 

• 1 Year Free Technical Support 

• Complete Component-level Documentation 

CMpKtt Sfstra Prict $Bmm 

System without monitor 8460 

System with Samsung CGA color monitor f 099 

System with NEC Multisync II EGA monitor f 999 

System without hard disk drive 999 

Base System tOO 


ncouflt Micro Products, inc. • Oistouut Micro Products, luc • Discouut Micro Products, tuc • 


iscount Micro Products, inc. • Discount Micro Products, me. • Discount Micro Products, me 


iscouni Micro products, me • Discount Micro Products, me • Discount Micro Product 


•NO Hammimm" 

c 9 f Guaron tm m 

iMfP wants you to be completely satisfied with every 
product purchased It must be as we advertised it to be and 
what you expected If any product is unsatisfactory, simply call 
for a return authorization number (RMA) within 30 days from 
invoice date for a credit, refund or replacement .... 
otmtuntmmUf* 

Thanirm Nor Your mupport 

DOtO earns it reputation everyday. Day-by-day. 

When you purchase a system from DM P, you get much more 
than boards and chips. You get a team of dedicated pro- 
fessionals who stand behind each and every system... and the 
customers who purchase them! 



"recAftoPocrir can Afford " 

To Order call TOIL FREE 

1-800- PCS-TO-CO ( 1 - 800 - 727 - 8646 ) 


lUSINESS HOUIS 


COM 

There’s no better time to discover the 


(SIS) 477-SCOO if no liMS Vt laST 

(SIS) 4n-4SSl FDT DNkr iMiriK .... ^ 

oil) tTHSM coiponH MMUMit A EMcatiM nqilrlts . 7 IS.'n 

Oil) 177-277* FW CKIMtf SmkI A M« TiacUlf ® 
oil) *77-2711 Tldllal liliort A IMlpjil , 0 : 00 to 3:00 om. EST 

Oil) *77-200 FU llM . aw.7 

Oil) *77-0111 HI llm (HHtOi ini* Sfitta) VfSf 

RRRT uPSt coo (vdora **• FOB Ditcount Micro PtoOucIt lociiity ■ caMv cioniti'* 
enoek oikI monov ordon accoplod Propay tntil-in wdart aanl wunpanonti or cor- 
poralachackA AutMtet 10 1 5 day lunddaorinca Pncao $Fi«wn pro UScurrancy caan 
«>riaiaioNi lava* TO ouantity and radoct catO diieetMil All ilami adraniaad art 
wMh manuftelurar'a wamnly Prieai and atrailaMiTy uibtaet to cOanoa wilhovl 
notca Micriigan raaidanit add taiat laa Ordara wndar ti 00. add IS loi pro- 
catamft Purentta ordar and cradil card Cuttomar* add 9% lor nanoiaip snippmo 
and mawranca ceataara aura AaaamMy edargaa lor computar ayatama may apply 
Pureftaaa eroara aceapiad only upon approuad cradd - call lor conivmalion balora 
ramittmg - nat 1 S lama only AH aaita hnal All raluma mual bo iraigiil prapaKL 
inaurtd and accompamad by a vokd PMAa aaeuradlroniOMPacuttemor aoryico 
dapanmanc IMraalockingtaatg '>ito>aiurnaandrtluaadanigma«taMakoai 


It paytota te 


Advantage! 


land rtluaad tFupmantaMiki 

30-0ay Monty Back Guarar ... 

tkdudoa trupp^ nindOnp and mturanea enarpaa 

Discount Micro Products lr>c. • 32210 Eight Mile Rexsd • 



Formington HilK Michigan 48024 
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Database Add-In for 1-2-3 Has 
More Capabilities Than Rivals 


by Marvin Bryan 

The king of the crowded forest 
Lotos 1-2-3 database add-ins 
is enqncstionably 

@ BASE was developed by 
Personics Coip. of Concoid, Mass., 
makeis of the popular SeeMORE utili- 
ties that add a^tkmal columns to 
the screen displays of Lotus 1 •2-3 and 
Symphony. 

Wid) @ BASE, it's possible to 
build cokesal 32 M-byte databases in 
ihestandaiddBASE 111 Plus format 
without ever using dBASE itself. Users 
can convert a nor^ 1-2-3 database 
instantly into a dBASE-compahble 
file, as well as set up dynamic links 
that will import updated information 
bom dBASE record every time a 
woricheet is recalculated 

A database can be sorted alpha- 
betically. numerically or chrono- 
logrcaltyrmasmanyas 128 lewis. 

In fact, @BASE will pack and sort 
records as much as dm limes foster 
than dBASE... 

Data can be analyzed with a 
cross-tabulation module to provide 
lightning-fost reports in resprmse to 
S(^ questions as: "What s^es people 
in each division earned mcxe than 
(20.000 in commissions this nxmth? " 

In addition, records can be 
entered or examined in a form view. 


where each record occiq)ies an indi- 
vidual screen. Alternatively, of course, 
the uso^ can choose the usual 
one-recoid-to-a-llne format. 

We tested the current (195 release 
of ^ BASE along with a beta copy 
the Option Pac. ^ich will retail 
(89 95. Ibfiechcr, these two 
relatively inexperisive products 
provide truly remarkable 
ninctiooallty. 

In addition to the indexing 
feature, the Option Pu will join files 
to make relational databases, create 
computed or derived fields, sort a 
database without rearranging the 
records on disk, and automatically 
keep files in the correct sorting «der 
during record entry or updating. 

See our ad on 17. 

@BASE~ 

A database add-in for Lotus 1 -2*3 
that will access and create dBASE 
files wittxiut the use of dBASE itself. 

A superior product in every respect. 

Price: S195 

From: Personics Corp. 

2352 Main St.. Building 2 

Concord. MA01742 

(617)897-1575 

(800)445-3311 X1101 


As a bonus, dBASE data can be 
turned irdo 1-2-3 graphs with 
[tactically no effort at all . . . 

Personics has develr^ a series 
of @D6 functions to perrorm caku- 
latiorv and evaluate records within 
@BASE . . Each of these functions use 
one or mote arguments to identify the 
database, record or Rdd to be aetd 
upon. Some functions allow criteria to 
be established, such as selecting a 
subset (rf records. 

The 200-page manual for 
(g>BASEisexcellenl...Theprogtam , 
adds less than 80K bytes to the RAM 
owrheadttf 1-2-3. those who 
use both dBASE and Lotus 
1-2-3, (@BASE is practically 
a requlremeot. ■ 



It copies 5V4 
and 3 V 2 inch 
diskettes all 
by itself. 


Just load your diskettes, 
press one button, and walk 
away. The Victory Duf^ca- 
tor automatically copies dis- 
kettes operating standakrne 
or attached to an IBM/PC, 
Macintosh, or Mountain 
conqjatible system. 

Bulk cannisters aUow fast, 
easy loading and unloading. 
Switching drives takes less 
than three minutes. 


Copy Different Formats, 
Flawlessly. 

(Xu’ Auto- Format -Analysis 
feature lets you copy dif- 
ferent formats, including 
PS/2. The system tests for 
q^ty and accuracy, sorting 
disks into one of two output 
cannisters. 

\o User-Required 
Adjustments. 

The IXiplicator s self- 
cablxation and simple diagnos- 
tics for checking drive aJign- 
ment allow you to maintain 
the system without outside 
service. 

Call 1-800-421-0103. 

Aik! ask about the Victory 
family of affordable duplica- 
tion systems — with seriali- 
zation. copy protection, 
and custom label printing. 



ENTERPRISES 

Technology, Inc. 

8910 Research Blvd. . B2 
Austin. Texas 78758 
512-450-0801 

InEUinipccaIBn. Pam 133-1) 4SXICI137. 
r-'niMm (4S4U74) Z7DS1. Unkai {44-1 ) 
Wl<t(i66. SUn a»-2) 3167K. Sbcfchukn 
(41^) 7M74eD. 

IR.M VC, PS7. Manmnah. and Mciunuii 
arr tradmarXs or rrgistrrcd ndcmtfV* of 
ihnr respntnT holdm 
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sequence . It also tells the compiler the data 
types of the function arguments. 

The 221 OS/2 1.0 functions and the 
structures they use are declared in two C 
header files named DOSCALLS.H and 
SUBCALLS. H. But IBM's C/2 package 
does not contain these two files. They are 
only in the $750 Programmer's Toolkit. 

What this means is simple: You can 
write C programs for OS/2 using IBM's 
$525 C/2 compiler with all the normal C li- 
brary functions. But if you want to call an 
OS/2 function directly from your C pro- 
gram, you must also obtain the OS/2 Tech- 
nical R^erence ($200) for documentation 


■ If you want to program 
for OS/2, you have to pay 
through the nose for the 
privilege. 


on the function. If you're sharp and know 
what you're doing, you can write your 
own OS/2 function and structure declara- 
tions and put them in yourC program. But 
it's much safer and easier to use the DOS- 
CALLS.H and SUBCALLS. H header 
files , and for these you must also obtain the 
Programmer's Toolkit. 

'That means you'll be spending a total of 
$ 1 ,475 for three IBM packages to program 
in C for OS/2. Throw in another $225 for 
the Macro Assembler/2 and you’re up to 
$1 ,700. That’s far too much money. 

THE HIGH COST OF COMPUTING 

Before DOS, we had CP/M. CP/M came 
with an 8080 assembler and a line editor. 
With DOS, we also got a free line editor 
(EDLIN) and a BASIC interpreter, but the 
assembler cost extra. With OS/2, nothing 
is free. Neither EDLIN nor the BASIC in- 
terpreter runs in protected mode. If you 
want to program for OS/2, you have to pay 
through the nose for the privilege. 

This is an insult to programmers and is 
clearly detrimental to the future of OS/2. If 
I didn’t know better. I’d swear that IBM 
and Microsoft were trying to sabotage 
OS/2 by inhibiting the development of ap- 


CIRCLE 113 ON READER SERVICE CARD 
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plications and utilities. Where will the 
OS/2 programmers of tomorrow come 
from if it costs $1 ,700 to get started? 

IMnJCATIONSFORUS Under the as- 
sumption that $ 1 ,700 is still a lot of money 
for most readers of this column (it’s cer- 
tainly a lot of money to me). I’ll try to write 
the OS/2 utilities I present here so that you 
can re-create the .EXE files as inexpen- 
sively as possible. This means that I will be 
sticking to assembly language for the time 
being. Programming for OS/2 in C seems 
to be simply too expensive. 

Because IBM’s Macro Assembler/2 
does not support the simplified segment 
directives introduced in Microsoft’s 
MASM 5.0, I will not use them in the 
OS/2 programs shown in this column. This 
means that you’ll be able to assemble the 
programs using Microsoft’s MASM 4.0 or 
Microsoft’s MASM 5.0 under 1X)S or 
OS/2’s DOS compatibility mode, or using 
IBM’s Macro Assembler/2 under DOS or 
OS/2. You’ll also need LINK.EXE and 
DOSC ALLS. LIB, which are included 
with the OS/2 retail release, but nothing 
else. You will not need IBM’s Program- 
mer’s Toolkit. 

Obviously, there’s no way I can docu- 
ment all 22 1 OS/2 1 .0 function calls in this 
column, so the purchase of a Technical 
Reference may be helpful . But there are al- 
ternatives to that. They’re called iMoks, 
and in a forthcoming column I’ll discuss 
the various books now available (six at last 
count) that are devoted to OS/2. 

Meanwhile, I’m still waiting for Micro- 
soft’s “lower-cost” OS/2 software devel- 
opment kit. I still have a few hopes that it 
will be in better shape than IBM’s, but it 
doesn’t look now as if you’ll escape with a 
significantly less depleted wallet. Once a 
company charges $3,000 for a software 
development kit, it loses all sense of per- 
spective. 

What we need now is clear. We need a 
company skilled in creating low-cost pro- 
gramming software to tackle the job of put- 
ting together a low-cost OS/2 software de- 
velopment kit. Perhaps everything — com- 
piler, header files, import libraries, 
debugger, documentation — can be sold in 
one simple package. 

Wouldn’t that be nice? Are you listen- 
ing, Borland? []& 
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When your basic 
quantum leap is 
just not enough: 

ProBas» 

Prof«Mioxud BmIo 
Programming Library 

ProBas is a library of routines that kicks 
QuickBASIC and BASCOM into Sth ^ear 
and gives you Mwers and capabilities 
beyond your wildest dreams. It’s the 
greatest thing since sliced bread and youll 
wonder how you survived without it. So 
much for hype, now down to brass tacks: 

• Z32 routines (286 in assembly) 

• eoo page 3<part manual 

• Windowing- /estures g'siore/ 

• Pull/parti^ screen snapshots 

• Virtual screens in memory 

• Assembly file I/O- fust! 

• Strings in numeric arrays 

• Access EMS as files or arrays 

• Full mouse support 

Plus almost 200 other essential services to 
make your life easier and uve hundreds of 
wogramming hours. For all versions of 
QuickBASIC and BASCOM including 
BASCOM 6 . 0 for OS/2! Juet $99. OOt 

ProBasw T oolKit 

A selection of high-level modules that use 
the routines in the PboBas library to save 
hours of grunt work . 

• B-Tree file indexing system 

• Full-featured window editor 

• Memory resident data storage 

• Patch . EXE files with data 

• Menu generators for pop-up , 
pull-down, light-bar etc. 

The ToolKit comes with dozens of other 
powerful, handy, easy to use rouimes 
that conserve your most valuable asset of 
all, time. Frequent additions at $10.00 
per disk or free via modem! Requires 
ProBas. Ju»t $99.00! 

ProBa8» 

TeleComm ToolKit 

Plug-in communications for use with 
ProBas. Includes Hie transfer protocols 
like XMODEM and YMODEM. terminal 
emulations like VTIOO and ANSI BBS, a 
script and command center, an auto-dialer 
with phone data base and more. The 
TslbComm ToolXit comes with a 
terminal program in BASIC, a detailed 
manual oocumented source code and a 
detailed manual . Juet $75. OOt 

ProBas, the ProBas TooiXrr and the 
ProBas TeleCoscm ToolKit will make 
your programs better and uve you 
countleu hours- we guarantee it with our 
customer support staff and our 30-day 
money back policy . 

For detailed technical notes on all HCSI 

r aducu, call our BBS system (1200/2400, 
N.l) at 301-953-7738, send in the 
reader reply card, or just call. We love to 
talk about ProBas! 

To order please calk 

301 - 953-2191 

H mMMERLY 

COMPUTE) NC 


8006 Sandy SprStg Road Laural, MO 20707 

No royalty and not copy protected. 
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Affordable 

Networking 

Just $80 per PC 

Don’t get trapped in a multi-user 
world. With ExcellNET and your 
PCs, mainframe power is available on 
a desktop, without mainframe limita- 
tions. 

• Preserves the single user, stand 
alone features of the PC, while al- 
lowing you to share information 
via file transfer. 

• Eliminates costly LAN cables and 
expensive network interface 
cards. 

• Frees you from dedicated servers 
and network administrators. 

Features 

• Networks PCs, XTs, ATs, PS/2s 
and compatibles. 

• File Transfer quickly, accurately 
and inexpensively. 

• Share printers, plotters and 
peripherals. 

• Modem support for world wide 
communications. 

• Exchange data between 3 1/2” and 
5 1/4” disks (allows laptops to 
share resources with desktops). 

• Inexpensive RS-232 communica- 
tions. 



ExcellNET 


77»e Excellent Network! 
Special Introductory Offer 
2 PC Starter Kit (Includes cables) 
Just $180 

EXCELLTECH, INC 

112 1/2 W. 3rd St. 
Yankton, SD 57078 
For orders and information call: 

(800) 553-TECH (8324) 

(605) 665-TECH (8324) 

ORCLE 525 ON READER SERVICE CARD 



Our presentation team puts a bt of work into researching 
facts and figures. But we know that’s only half the btittle. 
Because in presentatbns, you're judged not only on what 
you say, but how you say it. 

We use GEM'^Presentation Team” to create Robert’s 
Uhistratlons and diagrams, combine them with Rebecca’s 
word charts and add Jim’s graphs to produce first-rate 
presentatbn materials. Then, using our fevorite desktop 
publishing software package, we merge our graphics with 
text to produce professbnal-looking proposals that refiea 
the quality of our company. And, since GEM Presentation 
Team is fast and easy to use, we can meet ti^t deadlines. 
This gives us an edge over the competition, and we’D take 
it. 

Because we feel great about our presentatbns, from their 
content to their professional appearance, our confidence 
can’t help but show! 


SPECIAL FEATURES 

• Easy to learn and use. 

• Perfect partner to desktop publishing software - GEM® 
Desktop Publisher”, Xeroj^entura Publisher® and 

any other desktop publishing programs that import GEM® 
software-compatible files. 

• High performance across a wide range of hardware - 
IBM®Personal System/2”, IBM PC, PC/XT, PC/AT, and 
100% compatibles. 

• Supports a large number of hi^-quality output devices. 

• FuDy compatible with existing DOS spreadsheets and 
databases. 

To make your presentations a success, call or write 
IHgItal Research Inc. for the dealer nearest you. IHgItal 
Research Inc., Box DRI, Monterey, CA 93942, 

1 - 800 - 443 - 4200 . 


So] DIGITAL RESEARCH® 

<£M. DigialResacfa.iod the OiglalRaeaKh logo mregIstDBdtndeiiuiks and (XMPresauiDa Team and GEM Desktop PuMishn are tradciD^ 
trademark of Intemadoiul Business Machines CoqxnfOQ. Xoox is a registered trademsk of Xerox CorponiiDn. Ventura Pidifaher is a registered trademark of VentunSoAware, inc. Copyti^D 1987, OigitaiResearelilnc. Ad rights reserved. 
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POWER PROGRAMMING i 


9ATJ 

RAY DUNCAN 


Converting 

ASCII TIME 
AND DATE STRINGS 



To add to your growing library of programming routines, here are two MASM routines tfuit 
let you switch ASCII time or date strings into their binary equivalents. 


T he prcviims two installments of this 
column have presented C and 
MASM mutines that convert binary 
times and dates into ASCII strings for dis- 
play. This time, in the interest of com- 
pleteness. I'll supply conversion routines 
that go in the other direction, converting an 
ASCII time or date string into its binary 
equivalent. 

THE SCANTD ROUTINES The Hie 
SCANTD.ASM. shown in Figure I. con- 
tains the source ccxie for two public rou- 


tines. SCANDATE and SCANTIME. Not 
surprisingly. SCANDATE converts an 
ASCII string of the form 

mm/dd/yy 

into a binary date, while SCANTIME con- 
verts an ASCII string of the form 

bhrmmtss 

into a binary time (the seconds field is op- 
tional). 

Both routines perform a moderate 
amount of validation on the strings they 


process, making sure that all necessary 
fields are present and separated by appro- 
priate delimiters, and that each field 
(month, day. etc.) has reasonable values. 
They use the Carry Bag as a general indica- 
tor of success or failure: if the Carry Bag is 
set on return, the date or time could not be 
convened: if the Cany Bag is clear on re- 
turn. the date or lime siring was valid and 
converted successfully. 

SCANDATE and SCANTIME return 
their results in the same 4-byle format used 
by the MS-DOS Gel Date and Gel Time 


naiM 

scantd 



CX - year 

(1980+) 

titl* 

SCANTD.ASM — time a date input conversion 

; 


DB - month (1-12) 


55,132 

} 


DL • day 

(1-31) 



; 


DStSI ■ address-fl of terminator 

; 




other registers preserved 

; SCANTD.ASM — 

- Convert ASCII times and dates 





; 

to binary in MS-DOS format. 





• 


DGROUP 

group 

DATA 


; Copyright (c) 

1988 Ziff Coanunications Co. 





; PC Magazine * 

Ray Duncan 





• 


DATA 

segmeni 

word public 

'DATA' 

! This module contains two public routines i 







nl 

dw 

0 

f first converted field 



n2 

dw 

0 

; second converted field 

; SCANTIME 

convert ASCII time to binary 

n3 

dw 

0 

; third converted field 

; Call with: 

D8:SI • address of string 

dlmtab 

db 


; valid date delimiters 



dlmtab 

len eou 

$-dlmtab 

f length of table 

; Returns: 

Carry • set if bad time 






or 

tlmtab 

db 

' ; . ' 

; valid time delimiters 


Carry ~ Clear if good time 

tlmtab 

len eou 

$-tlmtab 

; length of table 


CH ■ hour 






CL - minute 




; date format table 


DH > second 

dftab 

dw 

mdy 

t code 9 ■ mon/day/year 


DL > hundredths 


dw 

dmy 

; code 1 * day/mon/year 


DStsi - address+1 of terminator 


dw 

ymd 

f code 2 * year/mon/day 

; 

other registers preserved 







dfptr 

dw 

0 

; becomes address of 






} mdy, dmy, or ymd 

; SCANDATE 

convert ASCII date to binary 







mdy 

dw 

n3 

I day 

; Call with: 

DStSl ■> address of string 


dw 

nl 

; month 




dw 

n3 

; year 

; Returns t 

Carry > set if bad date 






or 

dmy 

dw 

nl 

; day 

; 

Carry * Clear if good date 




tctmiimesj 


Figure 1 : Source code from ihejile SCANTD. ASM. 
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dw 

n2 ; 

nonth 


pop 

ax 




dw 

n3 

yaar 


ret 


1 

return to caller 

ynd 

dw 

n3 j 

day 

Bcantime endp 





dw 

n2 ; 

month 







dw 

nl ; 

yaar 










scandate proc 

near 

: convert ASCII date to binary 

daytab 

dw 

31,28,31 } 

days in month 







dw 

38,31,38 



push 

ax 


save registers 






push 

bx 




dw 

31,38,31 



push 

di 








push 

ea 



cbuf f 

db 

34 dup (8) j 

currant country info 











call 

getctry 

; 

get internationalization 


•nds 






; 

info if first call 






call 

chknuB 


convert first field 

_TBXT 

aagment word public 'C^E 



jc 

Bcand9 

; 

juBip, bad number 






BOV 

nl,ax 


save result 


aaauna 

cs: 7EXT,ds:DGROUP 











mov 

al, isi-l ] 


get delimiter 


axt rn 

atoi:near ; 

wa naad ATOl routine 


call 

cbkdln 


and check it 






jc 

scand9 




public 

scantiBa ; 

stake these routines 







public 

scandata ; 

available to Linker 











call 

chknuffl 

; 

convert second field 






jc 

acand9 



acantuM proc 

naar ; convart ASCII tiae to binary 


mov 

n2, ax 

i 

save result 


push 

ax ; 

save registers 


stov 

al,(si-l] 


get delimiter 


push 

bx 



call 

chkdlB 


and check it 


push 

di 



jc 

8cand9 


exit, bad delimiter 


push 

as 












call 

chknum 


convert third field 


call 

gatctry ; 

get internationalisation 


jc 

scand9 


juzip, bad nustber 




info if first call 


mov 

n3,ax 

t 

and save result 


call 

chknun } 

convert first field 





validate entry and 


Ic 

scant9 ; 

junp, bad nunber 





load results. . . 


BOV 

nl,ax ; 

save result 











BOV 

bx,dfptr 

} 

point to year 


MOV 

»l,l*i-ll ; 

check tisie deliaiter 


stov 

bx, (bx-t'4 


year siust be 08-99 


call 

chktlm 



cap 

word ptr 

(bx],88 



jc 

Bcant9 ; 

jump if no good 


jc 

scand9 

; 

juzip, bad year 






csip 

word ptr 

tbx ],188 



call 

chknuB ) 

convert second field 


CBtC 





jc 

Bcant9 ; 

jump, bad nunber 


jc 

acand9 

; 

juBip, bad year 


BOV 

a2,ax t 

save result 


stov 

cx, [bx] 

i 

load year and correct 






add 

cx,1988 

• 

to range 1988-1999 


BIOV 

n3,e ; 

force seconds • 8 













; 

adjust days/zionth table 


siev 

«i,i.i-ii j 

another field present? 


8K»V 

daytab*2. 

28 ; 

assume not leap year 


call 

chktlB J 

if no deliaiter, 


test 

word ptr 

|bxl,3 ; 

is it a leap year? 


jc 

scantl } 

assume seconds absent 


jnz 

scandl 


jump, not multiple of 4 






BOV 

daytab'»2. 

29 t 

fix table for leap year 


call 

chknun ) 

convert third field 







jc 

scant9 ; 

jump, bad number 

scandl t 

BOV 

bx,dfptr 

; 

point to month 


MOV 

n3,ax } 

save value 


Stov 

bx, (bx-»2| 



scantl > 


; 

validate entry 


cmp 

word ptr 

lbxl»i ; 

sionth must be 1-12 






jc 

scand9 


jump, bad month 


cam 

word ptr nl,8 ; 

hours Biust be 8-23 


cmp 

word ptr 

(bx),13 



jc 

scant9 } 

juaip, bad hour 


cwc 





cap 

word ptr nl,24 



jc 

scand9 

; 

jump, bad zionth 


CSIC 




mov 

dh,byte ptr [bx]; 

load Bwnth result 


jc 

acant9 ; 

juBip, bad hour 


mov 

di, (bx| 

; 

also prepare to index 






dec 

di 

t 

into daya/zionth table 


CMP 

word ptr n2,l t 

sdnutes smst be 8-59 


shl 

di,l 




jc 

scant9 t 

jus^, bad minute 







CBip 

word ptr d2,68 



mov 

bx,dfptr 

; 

point to day 


CMC 




stov 

bx, [bx] 




jc 

scant9 ; 

jump, bad minute 


cmp 

word ptr 

(bxl.l ! 

day must be >■ 1 






jc 

scand9 

; 

juzip, bad day 


csip 

trord ptr n3,8 ; 

seconds siust be 8-59 


stov 

ax, Idi+daytab] ; 

get max day for this 


jc 

8cant9 ; 

jump, bad second 





sx>nth from table 



word ptr n3,68 



csip 

ax, [bx] 




CSIC 




jc 

scand9 

; 

juag), bad day 


jc 

Bcant9 ; 

jump, bad second 


BOV 

dl,byte ptr |bx]; 

load day result 



. 

load the results... 

scand9i 




coasnon exit point 


BOV 

ch,byta ptr nl ; 

hours 


pop 

es 


restore registers 


BOV 

clfbyta ptr n2 ; 

minutes 


pop 

di 




BOV 

dh,byta ptr n3 ; 

seconds 


pop 

bx 




BOV 

dl,8 } 

hundredths always 8 


pop 

ax 








ret 


J 

return to caller 

Bcant9t 


» 

coRsnon exit point 







pop 

•a ; 

restore registers 

scandate endp 





pop 

di 








pop 

bx 






(Ftgurr 1 4 tmtinur% t 
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services (inlemipl 21 h funclions 2Ah and 
2Ch. respectively). Thus, they can be con- 
veniently used with the dcvt and tcvt 
routines presented in the last column. 

The table "SCANDATE and SCAN- 
TIME Calling Sequence" summarizes the 
arguments and results for the two proce- 
dures. I should mention that SCANDATE 
and SCANTIME are classic examples of 
the es.sential — but hair-splitting and tire- 
some — MASM application-building tools 
that LIB and LINK were invented for. You 
want to write routines like this just once, 
make sure they work prtrperly, and then 
pul them in an object module library and 
forget about the details forever. 

HOW SCANTD ROUTINES WORK 

The SCANDATE and SCANTIME rou- 
tines build upon a number of auxiliary rou- 
tines that are not exported for use by other 
modules. 

The first such helper routine is 


getctry. which checks the MS-DOS 
version and calls the Get Current Country 
Information service (interrupt 2 Ih function 
38h) if the host operating system is Ver- 
sion 2.0 or later. It uses the date format 
code relumed by that function to set up a 
pointer that assists SCANDATE in inter- 
preting ASCII dale strings. Code 0 is the 
"mdy" format used in the United Stales, 
code I is the "dmy" formal used in many 
European countries, and code 2 is the 
“ymd" format preferred in Japan. 

Two other very simple subroutines, 
chktlmand chkdlm. lest whether a 
character belongs to the valid set of lime 
and dale delimiters. The actual delimiters 
are stored in tables named tlmtab and 
dlmtab . You can alter or expand these 
tables freely to suit your own purposes, 
and the chkt Im and chkdlm routines will 
adjust their actions accordingly. 

The procedure chknum is called by 
SCANDATE and SCANTIME to convert 


an ASCII numeric suing to binary. The 
routine ATOI (from our February 16. 
1 988. issue), which is called to do the actu- 
al work of conversion, simply terminates 
on any nonnumeric character and does not 
return error codes. Thus, we mu.st wrap the 
call to ATOI inside the procedure 
chknum, which tests for the existence of 
at lea.st one numeric digit. 

Assuming that these various helper rou- 
tines are in place and functioning properly, 
SCANDATE and SCANTIME operate in 
a rather similar and straightforward man- 
ner. They fust convert all of the ASCII nu- 
meric fields in the supplied string to binary 
by calling chknum . chktlm, and 
chkdlm , and they terminate with an error 
flag if a required field is missing or an in- 
valid delimiter is encountered. The results 
ate stored in the variables N I , N2. and N3. 

At this point the two procedures diverge 
somewhat; since SCANTIME is simpler, 
it will be discu.ssed first. Each of the con- 


chkdlm 

proc 

near 

; check date delimiter 




2 DStDI - ASCII field 




t call witht 




2 returns 1 




1 AL " character to check 




2 Carry ■ clear if ok 




; returns} 




2 AX >■ value of field 




; carry ■ clear If OK 




2 or 




; Carry • Set if not OK 




2 Carry ■ set if not ok 


pu»h 

ds 

; make delimiter table 




2 check if >■ '0' 



es 

; addressable 


emp 

byte ptr 

[si], ' 0 ' 


AOV 

di, offset 

DGROUPidlmtab 


jb 

chknl 

2 jump, bad digit 


AOV 

cx, dlmtab 

len 






repne 

acasb 

; compare to table 




2 check if <■ ' 9 ' 






CAp 

byte ptr 

[sij, • 9 '+l 



chkd 9 

; juaip if match found 


CAC 


2 invert Carry flag 




; (Carry is cleared) 


jc 

chknl 

2 jump, bad digit 


•tc 


; else force Carry • set 


call 

atoi 

2 convert field and 






elc 


2 clear carry flag 

chkd 9 1 

ret 


2 back to caller 









chknl t 

ret 


2 back to caller 

chkdlm 

endp 











chlinum 

endp 



chkt L a 

proc 

near 

; check time delimiter 








2 call witht 

getctry 

proc 

near 

2 get ceuntjry information 




; AL • character to check 


teat 

dfptr,-l 

2 did we already get info? 




; returns t 


jn* 

getc 2 

2 if we did, just exit 




; Carry ■ Clear if OK 








; Carry ■ set if not ok 


AOV 

ax, 309 eh 

2 Pjcn. 30 h get DOS vers. 






int 

21 h 

2 transfer to KS-DOS 


push 

ds 

; make delimiter table 







es 

2 addressable 


or 

al,al 

2 is it version l.x? 


fflOV 

difOf fset 

DCROUP: tlmtab 


i* 

getcl 

2 yes, jump 


AOV 

cx, tlmtab 

len 










mov 

ax, 38 « 0 h 

2 get current country info 


repne 

scasb 

2 coB^are to table 


AOV 

dx, offset 

DGROUPtebuff 






int 

21 h 

2 transfer to ms>dos 


j« 

chkt 9 

2 jump if match found 








2 (Carry is cleared) 

getcl t 



2 get date code (default~ 0 ) 






mov 

bx,word ptr ebuff 


etc 


2 else force Carry - set 


shl 

bx,l 

2 extract pointer to 






AOV 

ax, [bx+dftab] 2 date format table 

chkt 9 : 

ret 


2 back to caller 


mov 

dfptr,ax 


chktlm 

endp 



gate 2 } 

ret 


2 back to caller 





aatctrv 

endp 



chknum 

proc 

near 

2 check for valid numeric 








2 field and convert it 

TEXT 

ends 






; call witht 


end 


Ihgurr 1 enJif 
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verted fields (hours, minutes, and sec- 
onds) is cheeked to make sure it has a legal 
value. We ignore the hundredths-of-sec- 
onds field in the SCANTIME routine 
(even if it was present in the input) since its 
usefulness in an interactive program is at 
best problematic. Finally, the hour, min- 
ute. and second values arc loaded into the 
appropriate registers and the routine re- 
turns to its original caller. 

In the case of SCANDATE. validation 
of the input is somewhat more complicat- 
ed. The pointer dfptr, which is set by 
the getetry subroutine, is used by 
SCANDATE to detemiine which of the 
three variables N 1 . N2. and N3 contain the 
day. month, and year. This allows SCAN- 
DATE to adapt its operation to the three 
different date formats that are supported by 
MS-DOS. 

When checking the various fields. 
SCANDATE first tests the year. If the year 
value is legal, it is used to update the table 
daytab (which contains the number of 


days in each month) to allow for 29 Febru- 
ary days during leap years. Next, the 
month value is checked for validity; if it 
passes, it is used to extract the maximum 
legal day number for that month from 
daytab . Last, the day is checked to make 
sure it is in the acceptable range. Once all 
these barriers have been cros.sed. SCAN- 
DATE loads up the registers with the re- 
sults and exits. 

I may seem to be harping on interna- 
tionalization issues, but they are worth 
paying attention to — especially if you are 
developing a commercial product. If 
you're alive to monetary considerations, 
remember that the U.S. market is not infi- 
nitely large and the competition in most 
niches is fierce and growing worse. Many 
overseas markets are still relatively open, 
and a little time spent on internationaliza- 
tion support may increase your share sig- 
nificantly. 

Simply in terms of plain etiquette, just 
put yourself in the shoes of a European 


user who is accustomed to typing his dates 
with day first and month second. If your 
prcxluct is gtxxl enough, he'll .still buy it 
without intemationali7.ation support, but 
he'll be constantly annoyed by misenteied 
dates: either dates that require reentry or 
dates that slip by validity checks but actu- 
ally have the month and day interchanged. 
My visits to Europe, and struggles with 
European keyboard and date mappings 
while I was trying to get some work done 
there, have convinced me that intemation- 
alizaition support in software needs a lot 
more attention; so I'll be riding that hobby- 
horse frequently in this column. 

A SCANTD DEMO The program 
TRYSTD.AS.M (Figure 2) demonstrates 
use of the SCANTIME and SCANDATE 
routines. It prompts the user for a date en- 
try. converts the date to binary with 
SCANDATE. reconverts the binary date 
to ASCII with devt , and displays it. It 
then prompts the user for a time entry and 
goes through a similar two-way conver- 
sion and display with SCANTIME and 
tcvt . The demo program may be termi- 
nated at any time by pressing the Enter key 
alone in response to a prompt. 

To use the TRYSTD demo program, 
you will need the files TRYSTD. ASM and 
SCANTD.ASM from this issue. TD.ASM 
(May 31. 1988). and ATOl.ASM (Febru- 
ary 16. 1988). Assemble all of the source 
files into object files by entering the fol- 
lowing sequence of commands: 

HASH TRYSTD: 

MASM SCANTD; 

HASH TD; 

MASM ATOI; 

Then link the object files into the execut- 
able file TRYSTD.EXE with 

LINK TRYSTD-rSCANTD-TTD-rATOI ; 

If you wish, you can create a simple 
TRYSTD MAKE file (as shown in Figure 
3) that will automate the process of build- 
ing the TRYSTD.EXE demo. Then, 
whenever you make a change to any of the 
source files, you can simply enter 

MAKE TRYSTD 

The MAKE utility will determine which 
files need to be rea.ssembled. then link the 
executable program from its component 


SCANDATE and SCANTIME Calling Sequence 


Calling sequence for SCANTIME procedure 


Converts an ASCII time string into MS-DOS binary time format. 


Call with: DS:SI 
Returns: Carry 

Carry 

CH 

CL 

DH 

DL 

DS:SI 


s address of string 
= Set if bad time 
or 

> Clear if good time 
= hour 
= minute 
» second 
* hundredths 
= address+1 of terminator 


Other registers preserved 


Calling sequence for SCANDATE procedure 


Converts an ASCII date string Into MS-DOS binary date format. 


Call with: DS:SI 

a address of string 

Returns: Carry 

B Set if bad date 


or 

Carry 

= Clear if good date 

CX 

= year (1980+) 

DH 

= month (1-12) 

DL 

= day (1-31) 

DS:SI 

s address+1 of term 


Other registers preserved 
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Without question, Princeton’s PSC-28 and PSM-03 monitors will bring you the ultimate in 
VGA performance. Princeton was the first to offer truly compatible VGA dedicated monitors. 
Our PSC-28 is a 770 x 570, .28mm dot pitch, high resolution analog color monitor that can 
display an infinite number of colors. The PSC-28 also features a convenient color button for 
green, amber or cyan text. The PSM-03, a high resolution analog monochrome monitor 
gives you outstanding 800 x 630 resolution, and the ability to display infinite shades of 
gray. Plus sharp crisp graphics and character definition from its dynamic focusing circuitry. 

^th monitors are compatible with IBM PC* XT* AT* PS/2, Apple Macintosh SE* 
and compatible personal computers. Each gives you full compatibility with the leading 
VGA adapter cards including the QuadVGA and VEGA VGA. So if VGA meets all your 
needs (and you don’t require the additional flexibility of our famous ULTRASYNC and 
MAX-IS autosynchronous monitors), investigate the cost/performance value of the 

PSC-28 and PSM-03. 

Unsurpassed quality, service and 
performance make it hard to beat 
Princeton monitors. We offer better 
value than our competition. We call it 
the Visible Edge. For answers to all 
your questions about VGA compatible 
monitors, contact us at 601 Ewing 
Street, Building A, Princeton, New 
Jersey 08540 (609) 683-1660, x 811. 


* Requires proper adapter aird 
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Though most mice out there look pretty 
much alike, they’re not all equal in performance. 
It pays to be just a little choosy to make sure you 
end up with the right mouse for your needs. 

Starting with software. If you want full com- 
patibility with all of your software, all you have to 
do is look for a mouse with the Logitech name. 
There are four in all, each one designed for dif- 
ferent hardware needs. 

THE HiREZ MOUSE 

If you’ve got your eyes on a high-resolution 
screen, the mouse to get your hand on is the new 
LOGITECH HiREZ 
Mouse. 

With a resolution of 
320 dots-per-inch (as 
compared with 200 dpi 
or less for ordinary mice), 
it covers the same area 
on your high-res screen 
but needs less of your 
desk to do it More than 
50% less. Saving you 
valuable desk space, and 


(iood instmcb run in this family (UJl to right): the new LOGITECH HiREZ 
Mouse ($179), the only mouse designed expressly for high-res screens: the LCXilTECH 
Series 2 Mouse for the IRM PSI2($99. right into mouse f^): and the 

LOGITECH Mouse for standard screens ($119, in bus arul serial versions). 

All come with lj)gitechi own Plus Sofiware, ivhich assures ease of use with 
ihrtually any software, mouse-based or not. 

effort mouse maneuvers that used to require 
sweeps of the hand are now reduced to a flick of 
the wrist 

Which makes this new mouse a hand’s best 
friend. And a more reliable, long-lasting com- 
panion. And, like all Logitech mice, it’s fully 
compatible with all popular software, and 
equipped with a Lifetime Guarantee. 

THE SERIES 2 
MOUSE 

For those who’ve chosen 
the Personal System/2,” the 
most logical choice is the 
LOGITECH Series 2 
Mouse. It’s 100% compati- 
ble with PS/2, and plugs 
right into the mouse port 
leaving the serial port free 
to accommodate other 
peripherals. 




e right mouse 




THE ALL-PURPOSE MOUSE: 
SERIAL OR BUS 


Most pteople And our standard mouse is still 
the best choice for their systems. It’s available in 
both bus and serial versions, one of which is sure 
to fit perfectly with your hardware. And with all 
your favorite software— whether mouse-based 
or noL 

It’s hardly an accident that only Logitech 
offers you such a complete selection— we’re the 
only mouse company to design and manufacture 
our own products. We make more mice, in fact, 
than anyone else. Including custom-designed 
models for OEMs like AT&T, DEC, and 
Hewlett-Packard. 

The three mice pictured to the left come with all 
this expertise built right in. Which explains 
an interesting paradox: while 
you may pay less for a 
Logitech mouse, 
surely get more in 
performance. 


A Logitech motueplus Logitech affplkationioftware etfuaU a eompiete solution (all 
fnkes include mouse. Plus Sofboart, and apfdkatkm): 

LOGiCADD...Sl89. PVBUSHER PACKAGE LOCIPAINT SET. . . 

TumsyourPCmto . . $179. PUBLISHER $149. FJeven type 

a fuU-featurrd CAOD software lets b^inners and fonts and a I6^olor 

workstation. Every- experts alike produce pro- palette. Csexstes fdes that 

thing you need for fessiomd. high-impact move easily into both 

dimensioned line documents. Design templates LOCICADD and 

drawing and CADD. make page layout easy. PUBLISHER documents. 

(800-552-8885 in California). Or fill out and mail 
the coupon below to: Logitech, Inc., 6505 Kaiser 
Drive, Fremont, C A 94555. In Europe, call or write: 
Logitech Switzerland, European Headquarters, 
CH-1111 Romanel/Moi^s, Switzerland 
(-l-t-41-21-869-9656). 


llOQ CXO 


llDC3W.''i 


And in comfort With a unique lightweight 
ergonomic design. Low-angled buttons for maxi- 
mum comfort and minimum fatigue. An exclusive 
technology that guarantees a much greater life 
span. An exceptionally smooth-moving, dirt- 
resistant roller ball. And natural compatibility with 
all PCs, look-a-likes, and virtually any software. 

All of which leads to an inescapable conclu- 
sion: if you want to end up with the right mouse, 
start with the right mouse company. 

Logitech. We’ve got a mouse for whatever the 
task at hand. 

For the dealer nearest you, call 800-231-7717 


I Logitech, Inc., 6505 Kaiser Drive, Fremont. CA 94555. j 

I Logitech Switzerland. European Headquarters, 1 

I CH-lIll Romanel/Morges, Switzerland. I 

I Yes! Please send me the name of the nearest Logitech dealer. I 
I Namf I 

I Company/Titif I 

I Address . 

I Phone I 

!ffl LOGITECH! 

IVnofial Synem/2 it a trademark of Intrmatkmal Butiimt Machims, Corporation. 
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P R () D U C T 1 V i T Y 


■ POWER PROGRAMMING 


nam trystd 

till* TRYSTD — tiJM s date conversion demo 

page 55,132 

; TRYSTD. ASM — demonstrate use of time and date 
; conversion routines in SCANTD.ASK 

; and TD.ASM. 

; Prompts user for date and time, converts input 
; to binary and checks it for validity, then 
; converts binary date and time back to ASCII 
; for display. 

; To exit from this demo program jLr;t press <Enter> 

; alone at the pr«pt. 

; Ray Duncan • PC Magazine * February 1968 


cr egu 0dh 
If equ 0ah 

stdin egu fl 
stdout equ 1 
stderr equ 2 


ASCII carriage return 
ASCII line feed 

standard input handle 
standard output handle 
standard error handle 


DGROUP group _data 


TEXT segment word public 'CODE' 


mov si, offset D<3ROUP:msg4a 

mov bx,8 

call tcvt 


; now display time 
mov dx, offset DCROUP:msg4 
mov cx,msg4_len 

call pmsg 

jmp mainl ; go do date again 


mov 

mov 

call 

jmp 

mains : mov 
int 


endp 


mov 

mov 

int 

ret 


; display 'Bad timel' 
dx, offset DGROUP:msg6 
cx,msg6_len 


[mag 

mainl 

; go do date again 

ax,4c00h 

21h 

; final exit to MS-DOS 
; with return code*0 

near 

; display a message 
; call with 
; DStDX ■ message 
; CX ■ length 

bx, stdout 

ah,40h 

21h 

; standard output handle 
; function 40B > write 
; transfer to MS-DOS 
; back to caller 


assume cs:_TEXT,d8:_DATA 


extrn scantimeinear 
extrn Bcandate:near 
extrn tcvtsnear 
extrn dcvtsnear 


; convert time to binary 
convert date to binary 
; convert time to ASCii 
; convert date to ASCII 


main proc near 


mov ax,_DATA 

mov da, ax 

mov es,ax 


; make our data segment 
; addressable... 


mainl : 


mov 

BIOV 

call 


; display 'Enter date* 
dx, offset DGROUP:msgl 
cx.msgl^len 
pmsg 


pmsg 

endp 



gline 

proc 

near ; 

: get line from user 




: set DS:DX • buffer 


mov 

dx, offset DGROUPi 

:ibuff 


mov 

cx,80 1 

; CX ■ maximum length 


mov 

bx, stdin 

! standard input handle 


mov 

ah,3fh i 

; function 3rH - read 


int 

21h ] 

: transfer to MS-DOS 


ret 


1 back to caller 

gline 

endp 



_TEXT 

ends 




call gline ; gat date from user 

cmp ax, 2 ; empty line? 

je main9 ; yea, exit 

; convert the date 
Biov si, offset DGROUP:ibuff 
call scandate 


jc Biain2 ; jump if bad date 

; convert date for output 
mov si, offset DGROUP:mag2a 

mov bx , 8 

call dcvt 

: now display date 

BK>v dx, offset DGR0UP:msg2 

snv cx,meg2_len 

call pmsg 

jmp Biainl ; now do time 


Biain2: 


mov 

mov 

call 


; display ’Bad datei" 
dx, offset DCROUPtmsgS 
cx,msg5_len 
pmsg ~ 


main3: 

mov 


mov 

call 


; display ’Enter time” 
dx, offset DGROUPtmsgl 
cx,msg3_len 
pmsg 


call gline ; get time from user 

cmp ax, 2 ; empty line? 

ja mainS ; yes, exit 

; convert the time 
mov si, offset DGROUP:ibuff 
call acantime 


_DATA 

segment word public 'DATA' 

msgl 

db 

cr,lf,lf 


db 

’Enter a date: ’ 

msgl_ 

len equ 

$-msgl 

msg2 

db 

cr. If 


db 

’You entered: 

mBg2a 

db 

■XX/XX/XX" 

m8g2_ 

len equ 

$-msg2 

msg3 

db 

cr,lf ,lf 


db 

’Enter a timet ’ 

msgl 

len equ 

$-m8g3 

msg4 

db 

cr,lf 


db 

’You entered: " 

m8g4a 

db 

’XXtXXtXX’ 

m8g4_ 

len egu 

$-msg4 

msgS 

db 

cr. If 


db 

’Bad date 1 ’ 

msg5_ 

len equ 

$-msg5 

msgS 

db 

cr,lf 


db 

"Bad tisMl’ 

msg6 

len equ 

$-msg6 

ibuff 

db 

80 dup (?) 

DATA 

ends 



input buffer 


STACK segment para stack 'STACK' 
db 128 dup (?) 


jc main4 ; jump if bad time 


STACK ends 


; convert time for output 


end main 


Figure 2: Source code from TRYSTD. ASM. 
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THE HARD DRIVE SPECIALISTS 


nTy ''Lifetime Memory Products 
I K n looks like one of the better mail- 
order sources for fixed disks. "You 


ctloSc* 8^ s°od 



FOR YOUR AT® OR COMPATIBLE 
Introducing the Seagate ST251-1: 40 megabytes 
and 30ms access time at an incredible price. 
Features half-he^ht, 5.25-inch size. 

The Kit Includes: 

• Seagate Model ST251-1 hard drive 

• Ins^ation manual 

• Cable 

• Lifetime Backup Utilities and manual 

40MB Seagate, 28iris $459 



AT DRIVES: Our AT drives come with data 
cable, mounting slides and manual for quick 
installation. 


20MB Seagate, 65ms $249 

40MB Seagate, 30in$ $459 

43MB MiniScribe, 25ins $569 

71MB MiniScribe, 28ms $749 


also get your money's worth in terms of 
warranty, technical support, and good 
treatment from the sales staff." 

- Walt Rowinsky, PC Magazine Dec. ^ 1987 



FOR YOUR PC/XT® OR COMPATIBLE 

The new MiniScribe® 3650: 40 megabytes of fast- 
access (61ms) storage space at a fraction of the cost 
of two 20MB drives. 

The Kit Includes: 

• MiniScribe Model 3650 hard drive 

• Installation manual 

• Hard drive controller and cables 

• Lifetime Backup Utilities and manual 

40MB MiniScribe, 61m8 $399 



PC KITS: Our kits come complete with a hard 
drive, controller card, mounting hardware, cables, 
and illustrated manual. 


20MB MiniScribe, 65ms $279 

20MB Seagate, 65ms $279 

40MB MiniScribe, 61ins $399 



FEATURE ITEM 


llOMB MINISCRIBE: 

For \bur AT or Compatible 

• 28ms access time RLL<ertihed 
model 6128 hard drive 

• 7.5Mtrit RLL dual hard 
diive/floppy controller 

• 1:1 interleave 

MiniScribe quality and our ultra- 
fast RLL controller — a truly 
superior hard drive kit, including 
cables, mounting hardware, and 
installation manual $1189 



SCRIBECARDS: 

The ScribeCards by MiruScribe are 
shock mounted, ^-access-time hard 
drives mounted on a controller card. 


Scribe 20MB, 68ms $369 

Scribe 30MB, 68ms $389 

CONTROLLER CARDS: 

PC Hard Disk $79 

AT Floppy/Hard Disk $149 


48-Hour 
Burn-In 
Test On 
AUHaid 
Drives 



FREE WITH Lifetime 
EVERY HARD Backup 
DRIVE ~ 

Backs up, 
compares, and restores your 
files. Easy to use, reliable, and 
fast! 


NO CHARGE 
FOR UPS 
GROUND 
SHIPPING 


Free UPS 
ground 
shipping 
within the 
continental 


USA. Sixty-day, money-back 
guarantee does not include 
freight. Prices are subject to 
change without notice. Texas 
residents add 8% sales tax. 


National Sales: 

1 - 800 - 622-8001 

In Texas; 1-80&-288-4445 

Monday - Friday: Sam - 9pm 
Saturday: 9am - 5pm 

Customer Service: 1-512-335-7598 
Monday - Friday: Sam - 7pm 
AH times Cen^ Standard Time 



Lifetime Memory Products 
12611 Research Blvd. #400 
Austin, Texas 78759 
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SORRY BUT 
THE NEXT 
GENERATION 
DATABASE 
WONT SHIP 
IN JULY 


Were talking about the DBMS 
you've been hearing about. 

The PC database management 
system that "leapfrogs into the next 
generation," the "most powerful, 
easiest to use DBMS ever made for 
a PC." 

But it's hot the PC database 
system that may ship at the end of 
July. It's here. Now. 

MEET THE NEW 
DBMS STANDARD. 


MeetR:BASE.® 

WYSIWYG screens forms and reports. 


\bu'll have 
to see it 
to believe it. 


Whether 
you're a novice or 
an expert, R:BASE 
is now your best 
choice for order- 
entry and inven- 
tory control, 
personnel and pay- 
roll, or any other 
database applica- 
tion, large or small. 

But you don't have to take our 
word for that: 

"ft combines the ease of use a novice 
recfuires ufith the sophistication anj pouvr 
a professional demands. R: BASE for 
DOS is clearly the best general-purpose 
PC DBMS available today." 

-PC Week 

NOBODY LIKES 
DOING THINGS 
THE HARD WAY. 

So RiBASE uses its 
advanced technology 
to let you do everything, 
even create complete 
applications, without 


learning any commands. 

Screens, forms and reports are 
all laid out visually, so what you 
see is what you get 

For data management on the 
fly, RrBASE uses PBE (Prompt By 
Example) instead of QBE (Query 
By Example) because queries aren't 
all you need to do. just select tasks 
and R:BASE does them, helping 
you with menus, prompts and 
on-line help. 

To automate your database 
needs, you can record all your key- 
strokes in the interactive mode, 
then play them back later. 

Or use our second-generation 
application generator to quickly 
and easily create user-friendly 



d way 




IF YOU DON'T WANT TO READ ALL THAT, 
READ THIS: 

Ea$y-to-usc Prompt-Bv-ExampleiPBE) docs n>rrYil*iii(; 
because queries (QRF) arent all you ru'cd to do 
WYSIWYG screen^ forms and reports. 

Automatic applications lor novices and quick prototypes 
(or power users with no pro^ammin^*, no commands. 
Realiv easy SQL that even mwices can use with menus, 
prompts and on-line help. 

LAN s are free (or up to 3 users, with (ull concurrency 
contnJ down to the item level. 

Real OS/3 means that R BASE is the Duly K! DBMS that 
Ktves you muiti-taskinK, automatic caching, etc. 

Share micro data by tmporting/expLMtingdBASE.* Urtus.* 
Multiplan, " ASGII files or import from pfsrfile* and 
dBASE II* 

Share mainframe data (rom SQL/DS. Ramis II, SAS. 
etc. through Lotus' The Application C^onnection.* 
Companion products include: network six-pack and 
unlimited LAN versions; runtime, business graphics; 
Program Interface to C. Pascal and EORTRAN, Bullish as 
a query language. 


R way 





RmSE 


ITS 

SHIPPING 

NOW 


applications without learning a single command 
or writing a single line of program code. 

ISR:BASEFAST? 

ITSCREAMSI 

We rewrote R:BASE in C and optimized it 
for speed. 

Then made it smarter, so database 
operations like SORT VIEW and 
CROSSTAB are up to 20 times faster 
because R:BASE automatically chooses 
the fastest way to get the infor- 
mation you need. 

And our built-in inter- 
mediate code compiler adds 
another giant burst of speed. 

MORE POWER 
THAN YOU MAY 
EVER NEED. 


I I i 1 # 7 


With no pro- 
gramming, novices 
and experts can quickly and 
easily include advanced features 
like data validation. Computed 
values and conditions. Look-up 
capabilities. Even relational links 
for order-entry or invoicing sys- 
tems so that data is entered into or 
retrieved from multiple files. 

Or you can work directly with 
RiBASE's extensive programming 
language, or easily build on the 
code produced by our application 
generator. 

R;BASE supports up to 80 tables 
(data files) in a database. Provides 
scores of scientific and business 
functions, powerful commands, 
password protection and key- 
board macros. Has a really easy 
to use SQL that can be used 
with menus, in command 


mode, or 
embedded in 
custom programs. 

Includes an intermediate-code 
compiler that generates fast, effi 
dent code. Offers a runtime 
package. And more. 

LAN'S, OS/2'- 
AND A WHOLE 
LOT MORE. 


R:BASEforDOS 

comes out of the box 
witfi support for up to 
3 LAN users (more 
available), with con- 
currency control 


down to the item level. And R;BASE 
for OS/2 has the same features and 
fadlities with the added bonus of 
multi-tasking— so anyone can do 
several filings at once — and even 
faster performance 

With all fills, R.BASE for DOS (1-3 
users) is just $725; R. BASE for OS/2 
(multi-tasking is $895 Qieck it out 
with your nearest dealer, or contact: 
Microrim, Inc., RO. Box 97022, 
Redmond, WA 98073 

What are you waiting for? 

Call 1-800-624-0810 today. 


R:BASE 

From Microrim 


From Alaska and Canada, call t-206-667-1800. Department PCM6I4. Microrim and R:BASE are 
trademarks of Microrim, Inc. Other products and services mentioned are not. ©Microrim 1988 
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PRODUCTIVITY 

■ POWER PROGRAMMING 


object nies. MAKE flies look cryptic but 
are actually fairly simple. The file in Fig- 
ure 3 contains a series of dependency state- 
ments followed by cornmands. A depen- 
dency statement takes the form 

target : source 


The source may be one or more flies. 
MAKE evaluates a dependency statement 
by comparing the date of the source flle(s) 
to that of the target flie. If any source file is 
dated later than the target file, MAKE car- 
ries out the commands (terminated by a 
blank line) that follow the statement. 


Alternatively, if you have been putting 
the program modules previously published 
in this column into an object module li- 
brary (I’ll assume you called it PP.LIB), 
you can add SCANTD.OBJ to the library 
and then create TRYSTD.EXE by enter- 
ing the commands 

LIB PP +SCANTD; 

LINK TRYSTD, , ,PP; 

As we build mote and more programs for 
this column out of multiple object mod- 
ules, the advantages of becoming comfort- 
able with MAKE and LIB will become in- 
creasingly evident. 

THE IN-BOX Please feel welcome to 
send your comments and suggestions to 
me cate of any of the following e-mail ad- 
dresses: 

BIX: rduncan 

CompuServe: 72406, 1577 

MCI Mail: Imi Sg 


atol.obj t atoi.aam 
nasm /Zi atol; 

tzystd.obj > tryatd.asn 
nasm /Zi trystd; 

scantd.obj : scantd.asm 
nasm /Zi scantd; 

td.obj t td.asm 
nasm /Zi td; 

trystd.exe t trystd. obj scantd.obj td.obj atol.obj 
link /codaviaw trystd-fscantd+td-t-atoi; 


Figure 3: A MAKE file for the TRYSTD.EXE demo program. 


Facing 

your 

facts? 

the operator of a small busi- 
ness you are constantly being 
challenged to respond quickly. Easy 
and efficient access to your financial 
data is often critical to the success 
of your operation. 

Bedford Integrated Accounting 


has been designed to let you face 
your financial facts quickly. Through 
fully integrated general le^er, 
receiv 2 ibles, payables, payroll, 
inventory and jobcosting, your 
records are as current as the latest 
entry. 

With Bedford, financial reports are 
available immediately on your com- 
puter screen. No more rustling 
through stacks of paper for details 
of that transaction, or waiting days, 
sometimes weeks to see your 
financial position. You get the facts 
you need when you need them. 
Simply and comfortably. 

If you find you're not able to 
respond as quickly as you would 
like, drop by your nearest Bedford 
dealer. They'll show you some facts 
about our $249 software we're sure 
you'll have no problem facing. 

bedford 

making software comfortable"' 
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bedford 

Integrated Accounting Software 




Bedford Software Corporation *15311 N.E. 90th Street • Redmond, WA 98052 • (206) 883-0074 
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Introducing the Panasonic® Laser Partner™ 

11 pages per minute (all originals, text) • Two paper cassettes • Optional envelope cassette • 11 built-in fonts. 
Call for information or dealers: 1-800-PIC-8086. 


Panasonic. 

Office Aiitomatlon<^^®^^\ 
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An inside look at 


The more you look into 386 compatibles, the more 
you realize that well thought-out design innovations 
(that really work) are few and far between. 

That's why our engineers set out to design the 
CV-386. They realized they could unlock more of the 
chip's potential, if only they could speed up data retrieval, 
without affeaing system reliability. 

INNER POWER 

Here's how they did it: a high-speed RAM cache 
circuit-a full 64K of superfast 
memory-that puts your most fre- 
quently accessed data right at your 
fingertips. If you're ever involv^ in 
processing complex databases, long 
spreadsheets, or detailed engineer- 
ing drawings, you'll see the value of 
this innovation in a second.. .literally. 

Best of all. the cache circuit 
actually makes the GV-386 more reli- 
able than other high-speed machines, 
by sparing integrated circuits from 
harsh overloading. 


Our BBS is on-line 24 hours 
Call The Soft Slop at 918-252-9137 

Prices subiea to change 


GV-386 

Specifications 


□ Available with l6MHz 
or 20MHz CPU 

□ Zero Wait States 

□ 64 K Cache (keyboard 
enabled) 

□ I MB RAM on-board, 
expandable to 4MB 

□ Socketed for 80287 or 
80387 

□ I/O Bus runs at 8MHz for 
hardware compatibility 

□ Six 16-bit slots: IWo 8-bit 
slots 

□ Price: 20MHz systems start 
at $2,750: l6MHz systems 
as low as $2,375 


QUALITY THROUGHOUT 
Of course, our most important criterion when 
designing our super compatible wasn't speed-it was 
quality. Tbke a look inside the GV-386 and you'll see it 
everywhere: from the highest quality components avail- 
able to the intelligent use of special CMOS RAM to store 
system set-up information. On the outside, the fit and 
finish of the GV-386 would make Big Blue green. Even the 
user's manual has impressed users and reviewers alike. 

We'd like to tell you more about 
what went into the GV-386. Give us a 
call and well give you the whole story. 
Ufe'll also tell you about our exclusive 
30-Day Compatibility Guarantee, our 
full One- Year \kferranty and our toll- 
free support service. 

The GV-386 from PC Designs. 
With design innovations this 
advanced, at this price, it's an 
open and shut case. 


PC 


Call us now at 1-800-32-BIT PC 

(800-322-4872) 

2500 N Hemlock Circle. Broken Arrow, OK 74012 

• 918-251-5550 (Fax: 918-251-7057) 

19 Rector Street Suite 2705 New Y^rk NY 10006 

• 2l2-514-7280|FdX 212-797-39731 
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PRODUCTIVITY 


■ DOUGLAS COBB AND STEVEN COBB 


Spreadsheet 

CLINIC 



Using the same macros in different worksheets; converting numeric test scores to letter 
grades; trapping macro errors; calculating Canadian mortgage payments in 1-2-3. 


TRAPPING CTRI^BREAK 

In addition to trapping other macro errors, 
the {OnError} command traps the error 
caused by pressing the Ctrl-Break key 
combination. One useful way to use that 
capability is illustrated in Figure I. This 
embellishment of the ubiquitous “enter 
and move” macro uses Ctrl-Break to bring 
up a custom menu. The choice you make 
from that menu determines the direction in 
which 1-2-3 will move the cursor when 
you hit Enter. 

When Ctrl-Break is struck, execution 
branches to the cell named \a (the first cell 
in the macro). The next statement presents 
the menu. The choice you make deter- 
mines the direction in which the cursor will 
move when you press Enter. If you choose 
Right, Left, Up, or Down, 1-2-3 puts the 
labels ’{Right}, ’{Left}, ’{Up}, or ’{Down}, 
respectively, into the cell named DIR 
(BIO). The program then branches to the 
cell named LOOP (B9), where it pauses 
while you make an entry. As soon as you 
press Enter, 1-2-3 looks to cell BIO, which 
will contain a command that instructs it to 
move the cell pointer one cell up, down, to 
the right, or to the left. 

You can continue to make entries until 
you press Ctrl-Break again, at which point 
1-2-3 trips the {OnError} command and 
routes the execution of the macro back to 
cell A1 . The statement in that cell resets 
the error-trapping mechanism, presents 
the menu, and lets you choose (^it to can- 
cel the execution of the macro. 

Richard Ruiz 
Toronto, Ontario 
Canada 


Trapping the Ctrl-Break combination is 
useful in a variety of situations. For exam- 
ple, you may wish to make the user confirm 
the cancellation of the macro, instruct 
I -2-3 to invoke a cleanup routine, and so 
forth, after he presses Ctrl-Break. 

Unfortunately, {OnError} statements 
are not error specific: they will trap any 
macro error that occurs during execution 
of a macro, not Just the ones you want them 
to trap. You can make 1-2-3 respond dif- 
ferently to different errors that trip the 
{OnError} command, however. To do this 
you must use the optional second argu- 
ment of the {OnError} command, which 
instructs 1 -2-3 to store a message explain- 
ing the error that tripped the {OnError} 


command in a cell of the worksheet. That 
way, you can use an {If} command to test 
the message and route the macro in differ- 
ent ways, depending on the result. 

The macro shown in Figure 2 uses this 
technique. In the event of an error, the first 
statement in this macro routes execution to 
the cell named TEST IBI3) and stores the 
error message that appears at the bottom 
of the screen in the cell named MESSAGE 
(BIS). The statement in TEST checks to 
see if MESSAGE contains the label 
'Break, as it will if you've pressed Ctrl- 
Break. In this event, 1-2-3 branches hack 
to the beginning of the macro, resets the 
error-trapping mechanism, and displays a 
menu that allows you to set the direction of 
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Figure 1 ; This macro uses an {OnError} statement to trap the Ctrl-Break key combination. 
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Rgure 2; A modification of the macro in Figure I that traps only Ctrl-Break. 
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■ SPREADSHEET CLINIC 


PRODUCTIVITY 


i:PP» 


the cell pointer. If MESSAGE contuiti.’i any 
other label (a.s it will if an unanticipated 
error tripped the {OnError} .'itateinent), 

1 -2-3 will .dinply cancel the e.xecution of 
the macro. 


CALCULATING LETTER GRADES 

I use I -2 -3. Release I A. to keep track of 
students' grades in the various college 
courses I teach. As a part of the grading 
process. I need to convert numeric scores 
into letter grades. Since 1-2-3 I A returns a 
value of 0 for labels. I can’t use an 
(a VLOOKUP function for this purpose. 
Consequently. I use the macro shown in 
Figure 3. 

This macro calculates the letter grade 
equivalents of a column of numeric scores, 
it is invoked while the cell pointer is in the 
cell immediately to the right of the one that 
contains the first numeric score. For exam- 
ple. to compute the letter grades for the 
scores in cells B22. .826 of the worksheet 
shown in Figure 3. you would invoke the 
macro while the cell pointer was posi- 
tioned on cell C22. 

The first statement in the macro copies 
the numeric score in the cell to the left of 
the cell pointer into the cell named SCORE 
(BIK). In the example in Figure 3. if the 
cell pointer was on cell C22. 1-2-3 would 
copy the value 73 from cell B22 into 
SCORE. The next 13 statements deter- 


mine the magnitude of the value in 
SCORE and enter the appropriate letter 
grade into the current cell. i.c.. the cell to 
the right of the one containing the numeric 
score. 

After entering the letter grade into the 
current cell. 1-2-3 branches to the cell 
named CONTI N U E ( B 1 .3 ) . The statement 
there instructs the program to move the cell 
pointer down to the next cell. The next 
statement sends 1-2-3 back to the begin- 
ning of the macro to determine the letter 
grade for the next score . The program con- 
tinues in this fashion until it moves beyond 
the last row of the table of scores. At that 
point, the cell to the left of the cell pointer 
will be empty. 1-2-3 will replace the value 
in SCORE with nothing, the /xi statement 
in cell B2 will be true, and the execution of 
the macro will be canceled. 

Because the cutoff points for each letter 
grade are listed in a table, you can change 
the “curve” without altering the macro. 
■You simply change the values in the sec- 
ond column of the table. 

Robert E. Daniels 

Chapel Hill. North Carolina 

Thi.s (.V a good e.xainple of a technique that 
let.s you use macros to circumvent 1-2-3. 
Release lA’s unfortunate imthdity to work 
with .strings. If you use 1-2-3. Release 2. 
you could use the function 


eiF(B23>=G3, "A”, 
@IF(B23>=G4, "A-", 
@IF(B23>=G5, "B■^" , 
@IF(B23>=G6, "B" , 
@IF(B23>=G7, "B-", 
@IF(B23>=G8,"C-r", 
0IF(B23>=G9,"C", 
@IF(B23>=G10, "C-" , 
@IF(B23>=G11, "D+" , 
@IF(B23>=G12, "D", 
0IF(B23>=G13, "D-" , 

"F")) ))))))))) 

instead. Of course, with Release 2 you 

could also use an (a VLOOKUP function. 


MACRO UBRARY LOOKUPS 

Symphtmy's Macro Library Manager lets 
you keep your macros in a portion of mem- 
ory outside the current worksheet. This is 
particularly useful when you need to use 
the same macro in a variety of different 
worksheets. 

You can store more than macros in 
macro libraries. 1 find it a handy place to 
store kxrkup tables. Although you can't 
access the information contained in such a 
tabic simply by entering an (a VLOOKUP 
function into a cell, you can get at it by us- 
ing a simple macro. Figure 4 shows a look- 
up table and maert) that gives you access to 
the information it contains. Both the table 
and the macro can be stored in a macro li- 
brary . and either one or both can be used in 
the current worksheet. 

The macro \w returns the entry from the 
second column of the lookup table in cells 
A2..B5. which is named TABLE. More 
specifically, it returns the entry that corre- 
sponds to the entry in the cell over which 
the cell pointer is positioned when you in- 
voke the macro. Symphony enters the re- 
sult in the cell to the right of that cell. For 
example, suppose that cell B53 of a work- 
sheet contains the label ’W3. If you invoke 
the maert) while the cell pointer is posi- 
tioned on that cell. Symphony will enter the 
value 10.42 into cell C53. 

The first statement in the macro in- 
stmets Symphony to enter the result of the 
Let ANSWER function of cell B7 into the 
cell named ANSWER — the third cell of 
the macro. The CELLPOINTER func- 
tion returns the address of the current 
cell — in this case. $B$53. The fa (a func- 
tion converts that re.sult from a label into a 



A 

B CD 

E T 

G 

1 

\g 

/C<Left>"SCORB" 

Grade 

Cutoff Point 

2 


/xiSCORE«B"/xq“ 



3 


/xiSCORE>-G3“A~/xgCONTINUE” 

A 

93 

4 


/xiSCORE>-G4"A-"/xgCCa<TlNUB“ 

A- 

90 

S 


/xiSCORE>"G5"B+"/xgCONTINUE“ 

B+ 

87 

6 


/xiSCORE>-G6*B"/xgCONTlNUE" 

B 

83 

7 


/xiSC0RE>«07'B-“/xgC0NTlNUE“ 

B- 

80 

8 


/xiSCORE>«G8"C+“/xgCOHTINUE" 

C+ 

77 

9 


/xiSCORE>*G9‘C"/xgCONTINUB" 

C 

73 

18 


/xi8CORE>»Gl8~C-"/xgCONTINUB“ 

C- 

70 

11 


/xiSCORE>“Gll'D+"/xgCONTINUE" 

D+ 

67 

12 


/xiSCORB>«G12"D“/xgCONTlNUE“ 

D 

63 

13 


/xiSCORE>«Gl3"0-“/xgCONTINUE" 

D- 

60 

14 


r~ 



15 

CONTINUE 

{Down} 



16 


/xg\g- 



17 





18 

SCORE 




19 





28 

Student 

Score Grade 



21 





22 

Adams 

73 



23 

Brown 

89 



24 

Collins 

52 



25 

Davis 

180 



26 

Evans 

66 



27 






Figure 3: A macro that converts numeric test .scores into letter grades. 
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A 

a 

1 

C«t«9ery 

Beurly Nag* 

2 

«ri 

s.ss 

3 

W3 

7.a» 

4 

W3 

11.43 

» 

tf4 

12.17 

7 

\» 

(L*t AMSMnt,tSTftXM|fVX.OOia;r(M<lCELLPOZimA(-RddrMS-)),TAU.I,l)«2))' 

1 


(Wght) 

9 

AMtWBR 


19 




Figure 4: TVk’ macro incellsB7..BI0 looks up a value from the table in cells A2..B5. Both the table 
anti the macro can be stored in a macro library. 


cell reference. The ^VLOOKUP func- 
tion then returns the value 10.42 — the en- 
try from the second column of the table 
that corresponds to the entry in cell 


■ Many Canadians have 
tried to use 7-2-i’s 
@PMT function to 
calculate their mortgage 
payments only to find that 
the result differs from that 
provided by their bank. 


B53— the label ’WS. The ^STRING 
function converts that value into the label 
'10.42. Symphony places that label into 
ANSWER. 

The second step of the macro tells Sym- 
phony to move the cell pointer one cell to 
the right — in this case, to cell C53. At that 
point. 1-2-3 will type the characters to the 
right of the label prefix in ANSWER (in 
this case. 10.42) onto the Edit line. The fi- 
nal statement in the macro locks that enuy 
into cell CS3. 

Robert A. Brennen 

Tacoma. Washington 

For this technique to work, the Macro Li- 
brary Manager must be attached to Sym- 
phony and the macro library containing 
the lookup table and macro must be in 
RAM. Its usefulness in a variety of pro- 
gramming situations makes us wish that 
1-2-3 supported macro libraries. 


CANADIAN CONVERSION 

Many Canadians have tried to use 1-2-3's 
(o PMT function to calculate their mort- 
gage payments only to find that the result 
differs from the one provided by their 
bank. U.S. banks compound the interest 
on mortgages annually, and this is the as- 
sumption used by 1-2-3's (aPMT func- 
tion. Canadian banks compound the inter- 
est semiannually, however. As a result, 
the ^PMT function returns erroneously 
high results for Canadian mortgages. 

Fortunately, you can calculate the 
monthly payments for a Canadian mort- 
gage by using the function shown below: 

0PMT( PRINCIPAL, 

(RATE/2+l)*(l/6)-l, 

TERM*12) 

[The above should he one entry. — Ed.] As 
you’d expect, PRINCIPAL is the amount 
borrowed. RATE is the annual interest 
rate, and TERM is the term of the loan, in 
years. An unaltered ©PMT function re- 
turns the value $537.30 for a 15-year, 
$50,000 loan at 10 percent. The result with 
the adjusted formula is $531 . 13. 

Michael Williamson 
Halifax, Nova Scotia 
Canada 

Mr. Williamson’s formula should be useful 
for our rentiers north of the border. 


CONTRIBIJTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ic. We’ll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016. [jg 
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aRClE 204 ON READER SERVICE CARD 


THE 


CORPORATE 

SOURCE 

BOFFIN 


L I M 


COMPUTERS / 


HARDWARE / 


SOFTWARE y 


PRINTERS / 


2500 WEST COUNTY ROAD 42 • #5 • BURNSVILLE. MN 55337 • (612) 894-0595 

A Small Case For BIG Performance! ! ! 


TOSHIBA / 


— 

ZENITH / 


— 

NEC / 



CALL 

TIOOO 

T1100+ 

T1200 

T3100/20 

T3200 

T5100 


CALL 


Z181-93 

Dual Floppy 

%l^5 

Z183-93 

20 MB HD 


CALL 




Multispeed $1395 



Accessories 


TOSHIBA 

Carry Case/1000 

$ 49 

Cany Case/3200 

79 

CanyCas^lOO 

79 

Modem T1000/1200/310Q5100 

329 

Modem TIOOO 1200BPS 

329 

Modern! 1200 Spec 

329 

Ac Adapter 

59 

Automobile Pwr. Adpt. for 

TiOOOaTilOO 

59 

17 Key Keypad TlOOO/1200 

99 

ISKey Keypad T3100 

99 

Exp. Chasis 

659 

Exp. ChMis tP 1 100/1 200/3 1 00 

195 

Ext. 5.25 FDD 

399 

TSeKBEMS Mem/riOOO 

299 

2MB Mem Exinrsi 00/20 

899 

3MBMemExVT3200 

1399 

1MB Men Extn’l 1/12/31/2 

599 

ExtBatTl200 

75 

2MBMemExVTS100 

1199 

ZENITH 

Cany Case 

59 

Int Modem 1200 BPS 

329 

Ext 5.25 FDD 

399 

CigUghl Adapter 

19 

NEC 

Carry Case 

79 

Inf Modem 1200 BPS 

299 

Int Modem 2400 BPS 

399 

Battery Pac (Nicad) 

79 

Automobile AdE<>ier 

19 


Welcome Holmes . 

External 5.25" FDD 


$299 


Specify TOSHIBA or ZENITH 
INTERNAL MODEMS 


TOSHIBA T1000+/1200/3100 
1200 BAUD $259 2400 BAUD $299 

ZENITH 

1200 BAUD $259 2400 BAUD $299 


Let Our 

DAILY ROUTINE 


organize youi^l 




Whellw you are involved in seling a product or 
a service, DAILY ROUTINE can help orgarue 
your etna and retoureas. By camplalino only 
three simple input screens. DAILY ROUTlIiC 
can aeaie; 

•A Daily Agenda • Cal & Tma Reports 

• Name & Addreu Files • Expense Repom 
•Company History Files • Mleage Repors 
•Maili^ Labels A Env. • Compeiitor Reports 
•OuotaMn Reports 


DALY ROUTINE'S Quick Memo lealure tolows 
you to write vjiek, neat and prelasaional mamot 
that can be merged with the Name & Address 
Fie. 

DALY ROUTINE is menu-drivan and so easy to 
use that you can put the manual aside after tfvrly 
minutes. 

DALY ROUTINE it BO friendly your onty tear 
may be that your compatfor also haa a copy. 


WonUnder 
Single card expansion slot for $379 
the T1 100+, T1200, T3100/20 & T5100 


7 


Diconix 150P Portable Printer ^19 
Laplink $79 

When Purchased with any Laptop 


7 


DAILY ROUTINE 

eCopyrlgMieaZFlrsI Phase 
Main Menu 


(1) TOOAYS SALESCILLS 

(2) TODAYS AGENDA 

(3) EXPENSE a ULEAQE REPORTS 
H) NAME a ADDRESS FLE 

(S) COMPANY HSTORV 
mOUOTATDN REPORTS 
(7) CAa a TME REPORTS 
(to QUICK MEMO 

(to COLOR CONFIGURATION 8ETTM08 
(toOunaRETURNTOOOS 

TUESDAY Oa'ZZrS? (FtoCALENOAR01«023PM 


Sptdal . ....$149 


• Competitive Price 
• Corporate Voiume Discounts 

• Net Terms to Quaiified Prices Subject 

Corporate Accounts 


To Order Call: 

(800) 255-4012 

IN MN: (612) 894-0595 
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■ PAULSOMERSON 




USER-TO-USER 



A handy program that lets you define and print as much of the screen as you want with the 
DOS PrtSc function, giving DOS added flexibility while saving you time and paper. 


PARTIAL PRUNT SCREENS 

When I’m debugging a program or work- 
ing on a spreadsheet, 1 often need to use the 
DOS Shift-PrtSc function to print out just a 
few lines of code or some current figures. 
More often than not, this results in a large 
amount of wasted paper. 


To solve this problem, 1 wrote 
PRNBYLIN.COM. created by the 
PRNBYLIN.ASM assembler listing in 
Figure I or the BASIC PRNBYLIN.BAS 
program in Figure 2. This TSR program 
takes over control of the DOS print screen 
function. 


Now I can select the exact lines I want 
to print without having to print the entire 
screen. When in the 80-column mode, you 
can move the selection bar by using the 
Plus and Minus keys on the number pad 
and mark your position by pressing Enter. 
The program uses DOS’s normal print 


iPimTLIB.ASN 

Ruaaall H. powall 



CALL 

ATTR 

lahow aalaetion bar 

iPfUnTLIM.ASN 

la a saaory raaidant pro^raai that 

allowa you 

CBTXXrt 

XOR 

AH.AR 

igat kay 

}to print OM 

or nor# linaa whan uaing <8hft>-<prtsc>. 


IMT 

16H 


) 





CMP 

AB, ICH 

;tast for <CR> 

lUaMibl* and 

link with 

MASH, than eraata .COH fila uaing 


JE 

SELECT 







CMP 

AH,4AB 

itast for <*> 






JE 

POUP 


}sat up iaatallatlon of 

TSR 



CMP 

AB.Si 

;taat for <ESC> 

CSBO 

SBGKKMT 




JE 

EMDIB 

:quit 


ASSUME 

C8 1 CSBO . OS 1 CSBG , ES t CSBG 


CMP 

AB,4BH 

itast for <-> 


one 

flSBH 



JME 

OETKEY 


rt&RTi 

JMP 

INIT 


PCDMt 

CMP 

CL, 24 

iaova bar down 

IRDPT 

DH 

• 



JS 

OETKEY 


znrri 

DH 

• 



CMP 

ca,CL 


cinipos 

DM 

t 



JMS 

pool 







CALL 

ATTR 







ZMC 

CH 


MJkXHl 

PUSH 

OE 

;aava ragiatara 

PQOll 

XMC 

CL 



PUSH 

AX 



CAU. 

ATTR 



PUSH 

BX 



JMP 

OETKEY 



PUSH 

CX 


SELECT t 

CMP 

CM, CL 

sgat lina poaltiona 


PUSH 

08 



JMS 

PRINT 

iand print 


pusitr 




CMP 

CL. 34 



PUSH 

C8 



JS 

PRINT 



POP 

08 



INC 

CL 



NOV 

AX.IBSIB 

icback if Prtsc is 


CALL 

ATTR 



HOV 

ES.AX 

laetiva 


JMP 

OETKEY 



CMP 

Bm PTR ESi(ltBtH|,ll 


POUPt 

CMP 

CL,f 

;Bova bar up 


JS 

EHDM 



JS 

OETKEY 



MOV 

BYTE PTR BSi(BBffB],Bl 

taaka Prtsc activa 


CALL 

ATTR 



HOV 

AB.IFB 



CMP 

C8,CL 



XHT 

18H 



JMS 

pool 



CMP 

Ab.3 

ichack for Sl-col aioda 


DSC 

CB 



JLI 

SAVXCUR 



DEC 

CL 


EMDMl 

POPP 


jraturn to bios prtsc 


JMP 

PGU2 



POP 

OS 


PGVil 

DEC 

CL 



POP 

CX 



CMP 

CL.CH 



POP 

BX 



JMS 

OETKEY 



POP 

AX 



ZMC 

CL 



POP 

OX 


POU3l 

CALL 

ATTR 



JMP 

PAR (IXUPT] 



JMP 

OETKEY 


•AVtCOIll 

HOV 

AH. 3 

laava curaor position 

PRZHTl 

HOV 

OH,CH 



XHT 

itH 


BUB 

CL,CH 

;gat charaetara and 


MOV 

CURPOS,OX 



XOR 

CB.CM 

laand to printar 


EOR 

cx.cx 



ZMC 

CX 



HOV 

DX.CX 


PRNlt 

PUSH 

CX 



MOV 

A>,3 



HOV 

CL, OB 



Z*T 

IfB 



CALL 

ATTR 

Htmlinues} 


Figure 1 : PRNBYUN.ASM. the assembly language source code for PRNBYUNXOM, lakes control over the DOS print screen function and lets you 
print as many lines as you want from the screen. \ 
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Simply The Fastest In The World! 


I# 




PC FullBak is the 
FASTEST! 

The accompanying screen tells 
the whole stor>'! It's not sensitive 
to vour CPU speed. Run it on an 
IBM PC. XT. AT, or PS/2 50, 50. 
80 or true hardn-are compatible 
at 8, 12. 16— even 20 mhz, 

PC-FullBakis SIMPLE! 

Use the light-bar menu interface 
or choose to issue your orders 
from the command line or batch 
file. 


PC-FuUBakis ' 

THOROUGH! 

PC-FuIlBak allows you to back up. HHI 
compare, or restore an entire hard 
drive with or without sub- 
directories, a single sub-director)', 
or an individual Ole. You may even append new 
files to the end of your backup set. 

PC-FuUBak is INEXPENSIVE! 

From the people who gave you PathMinder and SafetySet you would 
expect >'aluc. How does $59.95* strike your pockeibook? 



PC-FullBak passes the 
TESTS 

"PC Week icsis disclosed dial PC- 
FullBak is 12% faster than Fast- 
back. PC-FullBak is heartily 
recommended,”— PC iXtek 

“PC-FullBak is the least expensive 
program. I judged it the easiest to 
use." 

— M. Brvan, LOTL'S .Magazine 

At your dealer now or order di- 
rect. Volume purchases & site 
licensing available. 


3.6 MEG PER MINUTE! t 

(tOMNTEL 80386 16 MHz) 


$ 59.95 

’ + S5.00S&H 

^WESTLAKE DAtft 

(512) 528-i04l/P.a BOX nil/AUSTIN, TX 78767 
CIRCLE 485 ON READER SERVICE CARD 



b 1 ndnurk of IBM 
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Menus remain lisible cuntmu- 
ousfy U) eliminaie memorization. 




Messi^ center stef)by 
Stef) mstructkms^ other u^ul 
status information. 


Pofhup text editing uindou’ to 
enter, edit and rearrange eoen 
large blocks (f text. 


Powetful draurngjuncikm 
r. arcs, cross: 


Item attributes, compotient and 
grid sm^ can be selected on 
thejfyfor speed and accuracy 


Pointer prompts di^)lay current 
mouse or d^itcer bu^ Junc- 
tions for ease (f use 


atui perpendicular ants atu! 
many others 


cstA sumrtfOtsoD 






it Hi 


dialix 1 plus 


CAD Soflvaie 


Fla^>le automatic dimensioning 
system is powetful easy to use 
and adc^tlable to your work style 


Draflx. Theea^^^^to 
become a sophisticated CAD user 


Some CAD packages give you poweiiiil features. 
Otheis promise ease of use. 

Only one gives you both. Draflx. 

High petfomiance CAD youH be using 
In minutes. 

Draflx features a unique menuing system that 
was created to work with, not against the way 
you design. 

All the menus are visible all of the time, 
options are automatically displayed, everything 
Is smooth, natural, easy to use. 

In minutes you'll be able to cieate sketches and 
drawings that would take weeks to learn on any 
other CAD system. 


High performance CAD youH be nsii^ 
for years. 

At the same time Draflx offers all of the draw- 
ing, designing and editing functions demand- 
ed by the most serious users such as architects 
and engineers. 

Text editing window, function key macros, 
splines, automatic dimensioning — Drafix de- 
livers the fell function CAD power only found 
on the most sophisticated systems, at a fraction 
of their cost 

A complele CAD Package. Only $295. 

Ibur Drafix package is complele and ready to 
nin. There’s no need for the expensive add-on 
modules that cheaper packages requite. 

Drafix even includes both Dot Flotler (for high 
resolution output on over 100 dot matrix and 


laser printers) and our library of 450 time saving 
pte-drawn symbols. 

I| ~ y ~ Y And if you need 3-dimensional 

m Hi <*'^'''''’8 •ty 3"*^ 

Modeler; the 3-D CAD package desig- 
lEraTOrei naied Editor's Choice by PC Magazine 
. Drafix The CAD package you'll 
be using in minutes. And using for years. 

Call for the name of your local Drafix dealer 
or place your Tbil-Free order today! 
1-800-231-8574 ext 550 

mMissamailll8I6)miI040 

Ask about our 3-D Modelei; AutoCad File 
Exchange, Professional Symbols Libraries and 
Atari ST version. 

FORESIGHT 

RESOURCES CORP.' 
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IBI ' PRNBYLIN.BX8 pro^raa to Croat* PRNBYLIN.CON — ' R. Powell 

Ilf B»5iCL8tPRIIIT -chocking DATA; ploos* woit...- 

12f POR B-1 TO 21tPOR C-1 TO 16:RSAD A$ tT-T+VAL( tmXT 

13f RSAD Stir SOT THEM PRINT -ERROR XN LIME- ;B*lf+ief iSND 

14f T-f: NEXT: RESTORE: OPEN -PRirByX.IR.COM- AS #1 LEH«1 

15f FIEU) #1,1 AS D$:POR B«1 TO 21:P0R C«1 TO IflREAD A$ 

Iff LSET D$«CBR$(VAL(-fH--*>Af))iPUT fltlP B-21 AND C«B THEM Iff 

17f NBXTtREAO FfiMEXT 

Iff CLOSEtPRINT ■PRNBTLIN.CON CRSATBD- 

19f DATA B9,3B,fl,ff ,ff ,ff ,ff ,fS,ff ,52,5f,S3,51,lB,9C,fE,faB 
2ff DATA lF,Bf,Sf ,ff,8B.Cf ,26, 8f,3B.ff,ff, 81,74. fE, 26, C6, 1224 
21f DATA f6,ff,ff ,fl,B4,fP,CD,lf ,3C,f3,7B,fA,9D,lF,59,5B,99B 
22f DATA 5f,5A,Pr,26,fl,fl,B4,f3,CD,lf,89,16,f7,fl,33,C9,1296 
23f DATA fB,Dl,B4,f2,CD,lf ,Bf,6B,ff ,32,B4,CO,16,8f,FC,lC,2f38 
24f DATA 74,24,8f,FC,4A,74,2r,8f , PC, 81,74,76, ff, PC, 4B, 75, 1959 
25f DATA B6,89,P9,lf,74,B3,3A,B9,75,f5,Be,6A,ff ,PB,C5,PB,2432 
268 DATA Cl ,B8,63, 8 f ,BB,D3,3A,B9,75,2C, ff ,P9,18,74,27,PB,2232 
278 DATA Cl,E8, S3, f f ,EB,C3,8f ,F9, 8 8 , 74,BB,B8, 49, 8 8 , 3A,B9,2217 
288 DATA 75, 87,FB,CO,PB,C9,BB,89, 98,P8,C9,3A,CD,75, AA,P8, 2685 
298 DATA Cl,E8,33, 88,EB,A3,8A,P5,2A,C0,32,8D,41,51, 8A,CB, 2281 
388 DATA B8, 24, 88, B8, 45, 88, PB, Cl, 8A, PI, 59, B2,P8, 88,16,87,2118 
318 DATA 81, B4, 82, CD, 18, 26, C6, 86, 88, 88, 88, 9D, IF, 59, 5B, 58, 1182 
328 DATA 5A,CF,E8,82,88,BB,B6,51, 6A,P1, 32,D2,B9, 58,88, 51,2862 
338 DATA B4,82,CD, If ,B4, 88,CO, If , 88,F4,7P, 6A,DC,B4,89,B9,2843 
348 DATA 81,88,CO, 18,rB,C2, 59,B2,B6,S9,C3, 51, 8A,P1,32,D2,2319 
358 DATA B9, 58,88, 51,84,82, CD, 18,84,88, CD, 18, 52, 33,02,32,1551 
368 DATA B4,CD, 17, 5A,PB,C2,59,E2,EA,S2,33^D2,B8,8D,88,CD,2288 
378 DATA 17, 33,D2,B8,fA, 88 ,CO,17, 5A, 59,C3,B8, 85, 35,CD,21,1568 
388 DATA 89, IB, 83, 81, 8C, 86, 85, 81, BA, 89, 81, 88,85,25, CD, 21, 983 
398 DATA BA, 28, 82, CO, 27, 88,88,88,88,88, 88,88,88,88,88,88, 475 


Figure 2: When run once in BASIC, the BASIC program PRNBYUN.BAS creates 
PRNBYUN.COM, which takes control over the DOS print screen function. 


screen function when not in the 80-column 
mode. 

Russell W. Powell 

Boston, Massachusetts 

This terrific little program also lets you Es- 
cape out of an accidental Shift-PrtSc by 
simply hitting Esc. And you can hit Esc if 
you realize you marked the wrong area 
and want to start over. It works from inside 
lots of different programs and gives you 
the kind of real flexibility DOS doesn't 
when you’re printing. 

SHARE YOUR SECRETS 
Reveal your latest DOS and systems discov- 
eries through User-to-User, and we’ll pay 
you $50 or more for any submissions we 
print, plus an extra $25 if you send your let- 
ter on a disk. If you send a disk, please in- 
clude a printout. Mail your contributions to 
User-to-User, PC Magazine, One Park Ave- 
nue, New York, NY 10016. M 
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DOSE PO 80X 747571 CAU FOR CATAIOG 

HOUSIOK I» 7727) 713 933 7673 


Rose Electronics is a recognized Houston based 
manufacturer of computer peripherals and data 
communication products. Our customers include the 
Fortune 500, the federal government, and schools and 
universities. Some of the applications suited to our 
products are printer sharing, computer networking, 
desktop publishing and micro to mainframe 
communication. 

Dealer inquiries are welcome. 
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Compact Disk Products, lnc.| 


CD ROM/WORM 


^ All PRODUCTS, LOWEST PRICES. EXPERT ADVICE 


wrfJODUcrofiy OFFens 


I Mtachi BOSS OP 35QCB CO-ROM Drfve wth yar choice of: 

I - McGraw hi Science and lechncd Reference Sec SB95 

’ Groier Electroric Encyclopede SB95 

Mbroaoft Booksnelf $895 

• PDSG Lbra^ (DHcs #1 through #8171 $095 

Geovision US. Aces and Mapmeter $1395 

, - The aie Lbrery $tB5 


CD ROM SOFrmRE 


I Grofer or McGrw H or Bookdielf or PGSG $269 

1 The Bbfe Lbrarv $395 

^ KheOdvrer Erc^bpede of GheiricBl Technology $845 

Registry of Mass Spectra Data $2655 

Ge ovision US. Atte aril MatFiMer $795 

|[T0t.L FREE ORDER LNE ■ 800-AeGABn» (639.22^ 


CD ROM and WORM OR/yFS 


hfcachi €035 External CO-ROM Drive with Aidb $729 

C03S with Digital Audb Output $929 

hftachi 35006 bterrel V2 Height CD-ROM Drive v^Audb . . $729 

Maxter 600 MB WORM Drive $3799 

Optotech Laserbark 400 MB WORM Drive $2799 

A/Tdek Laeerdrive Cal 

Portable 286 with CO-RDM Drive $3795 

CO~Pt3y (SaS) Pod-o: ucitv that Denrits iser to osf d ajdo CDs cr Hudv ■ 
rC cartBCfie (]n*& OuQut to reaOBravs t rtfer H 

C0-Pt3y6ampler (Sesi Ssre fesixestE CO-Poy [is tre Dicy CO iw tw I 
^ ^ CP Bo twO*en Oien\ ■ 

CO-AudoFc ISGS) JhAcTretcOy effaces dacttaae re co rds of 0 yoa* ado CPs H 
4 |*-j Akm i(u to sun s pr^rred oBy •ewetyx Itr es:h dOc 


Axomotc rg &o gn tc n of CDs Csaus Oetee coitaiife rectros 


1 217 E. B5th St 
SJCe 26 

New York, NY tlQSB 
Tei 2^^6939 
hsi 2e^39-9tB 
ConpjBerw 7553Q214 


Fra* 3 Month 
Si^acrk>tlon to 
CO-ftOM ruvtaw 


AtAnb: Aoerc KEWTEL 
145 Qxnan Rd 
Kea vtora 3C1 
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ou know what you’re looking for 
in an accounting system. Power 
Flexibility. Ease of use Now 
Peachtree Complete II: The 
' Business Accounting System 
f offers more. More features. More 
functions. And an enhanced user interface that 
not only looks great, but makes accounting easier 
and more efficient than ever before. All at a 
price that's subsuntially less than you’d expect. 
The first Peachtree Business Accounting System 
sold for S4,800. Now at just 1199. Peachtree 
Complete II is a value you can’t afford to Ignore. 

More Power, More nexibility. Uecut the 
price, but we certainly didn't cut corners. Today, 
Peachtree Complete II: The Business Accounting 
System is the most comprehensive accounting 
system you can buy at virtually any price. Wve 
made enhancements to each of the eight mod- 
ules that make up Peachtree Complete 11. You 
can use them Individually, or integrate them for 
maximum control and efficiency. You can even 
distribute them among separate computers. Over 
250.000 Peachtree customers have already put 
these modules to work in their businesses. 


• General Ledger 

• Pavroll 

• Accounts Receivable 

• Inventory 

• Invoicing 

• Fixed Assets 

• Accounts Payable 

• Job Cost 


More New Features. Peachtree Complete II 
has a brand new look and an entire range of 
state-of-the-art features to make your account- 
ing procedures easier and more effective than 
you thought possible Peachtree's Complete ll's 
latest features Include: 

(B* Windows and Pop-l'p Menus make it easy 
to see what you're doing and where you want 
to go next. When you get ready to make a 
choice, just "aim and shoot.” 

(7 Smart HELP on-line, all the time. One 
keystroke gives you a pop-up rescue window 
full of context-sensitive information. 

O' Quick and Easy Error Handling gives error 
messages in plain English along with suggested 
solutions. No more complicated error codes 
0* Enhanced Report Capabilities. Range 
printing allows you to print only what you 
need, only when you need it. A great feature 
for starting and stopping long reports. And now 
Complete II can prt^ce over 450 reports. 

^ Increased Numeric Capacities to 
1999,999.999.99 in key areas. Plus, an 
unlimited number of companies. 

^ Ongoing Tax tpdates. Complete II 
allows you to update your accounting 
tax files or you can order updates 
directly from Peachtree. 

Service Invoicing, the perfect 
addition to our product invoicing. Enter 
information free form on service invoices 
or store predefined paragraphs. 

best documentation . . . superb manuals 

. . bead and shoulders abofe the manuals 

for other low-priced systems. . . 

More Confidence. Peachtree Complete 11 in- 
cludes comprehensive documentation to get you 
started and help you along the way: a separate 
quick-start InstiJlation Guide, Accounting Primer, 
eight-volume Reference Library, and extensive 


MMtE 

COSTS 

LESS 

PEACHTKEE 
COMPLETE H: 

Complete Accounting 
Is Still Just «99. 


COMPARE FEATURE FOR FEATURE 



Sy«tc«-VI4c Pestara 

• Owr repom 

• Inkmiinl nuabn of roatpamn iimI 
conaoUdiUoM 

• Auioiuuc menu-drlvtfl conmtion 
of your exlRlnt Pncbiree Business 
Acroantlflf tfau Bles 

• incRtsed nuBcric capaclues lo 
I99).999.999 99 In key areas 

Ccoeral Mger 

• Qtati at Arcounis indiHin sag- 
ptsied and 26,000 user-drAned 
accnints 

• 1 ID 1} Bief-ddSiMd fiscal pmods 

• Irpntini toomal envies 

« RnancUl sateanu coopansons may 
iiidadr mneni peiMd snd y«ae-ID- 
daic vnh budget tndht pnot period 
comparison 

• lev^ng loumaJ enirtes 

Actoanu tccelvaMe/lavoklag 

• Open Item or balance forward 


• Ip lo 14,400 cttstomen 

• Supports partial paymenu 

• Iter-deflned terms codes tod aging 

• Automaoc transactions with BMUhly. 
M-momMy. qaarirriy, temi tnattal. 
and inniui frequetio options 


• Cbeckt printed with uoluuted 
limdce Ustiog on stab 

• AbUMy (0 «oid and reprint cbecks 

laveiuory 

• Supports average, las purchaaed and 
standard costing methods 

• Up 10 I9,S00 InveMory Items (SKUs) 

• ADioauilc price change on BHihlple 
iteou by percent or amount 

FlMAaocCa 

• Handles 14,000 asseu and 13 
netbods o( depreciation 

• Updated lo handle current lai laws 

Job Coat 

• Tracks coats and profltibUiry oo a 
lob-by-)ab basts 

• Compares estlniied costs with actual 
coats Ibr specific tasks 

FSyroU 

• BuUi-ln nrrmi year federal, state, 
city and county tax ubies for all SO 
states with lutoaiatic cakvlation 


• L'p to 14.400 vendors 

• fiirtsal payments of Invoices 

• Cash requirements forecasting by due 
dale 

• L'ler-defined blUing cyde on 


• Aaioaiatlc payroll processing sup- 
porting hourly, salaried, commlssiofl 
or drtw-agalnsi-commission pay 
types 

• New lax laws incorporaifd Into 
program 

• hoctasrs op to 3.900 employees 

• Supports Cafeseria Plan 

• User modifiable tax uMes witli 
apdaiet published regularly by 
Peachtree Software 

• Pnnird and magnetic aMdu V-2s 
genennd aatonattciUv 


Tutorials on each application— all at no extra 
charge! Plus, we stand behind ail our products 
with a toll-free hotline for technical support (SI 
per minute, S20 minimum) and an esti^lished 
network of support centers across the country. 


More Satisfaction or Your Money Back. 
We stand behind all our products with a 30- 
day money-back guarantee when you buy 
directly from Peachtree. If you’re not satisfied, 
simply return the product in saleable condition 
witffin 30 days and receive a prompt refund. 

(A S20 restocking fee applies to all returns.) 



Less Money. Peachtree Complete U gives you 
more lor less. More power, more flexibility, 
more features, more options, and more confi- 
dence for a low, low 1199- Call today to begin 
enjoying the benefits of Peachtree Complete II, 
the accounting system you can count on. 

"The aide range of modules, low price, 

and solid documentation make this a 

top choice."* 

More Power with PDQ U and llnieslips. 
Extend the power of Peachtree Complete 11 with 
Peachtree Data Query II. PDQ II lets you 
^ transfer your valuable Peachtree accounting 
information to Lotus 1-2-3*. dBASE* and 
other databases and spr^sheets for fur- 
ther analysis. Plus, PDQ U allows you to 
create custom reports such as invoices 
and statements. All for )ust $199- 

tim 

W ing' 

W plete I 
' receive 


And now Peachtree Complete II is com- 
patible with Tlmefillps IIP*, a leading 
time and expense tracking program. With 
Time-Link: Plus IIP, you can integrate your 
time and billing with your Peachtree account- 
ing for total efficiency. Order Peachtree Com- 
plete II with TimesUps HI now for just $399 snd 
receive the accounting link (reg. 179.95) HIEE. 

’IrtfiMMri. DKcmbrr I9fi' 

HarSwrarc Spedllcatloiu: Requires PC/MS-DOS version 2 0 or 
higher with .484K of usabte nesnory and a mlnlfflum 10 MB 
hard disk Pw use wrHh the [B.M* PC. PC XT. PC AT, Personal 
Systeai/20‘ and coatpaiMes 3V4’ media optionally available 
Not copy protected 

Lotos 1-2-3 IS a Rgtsiered usdetnark of Lotus Devrkipmeni Corpo- 
niloa dBASE b i regbiertd uadeourk of Ashion-lkie Corpontlon 
ThnesUps and Ttme-Unk Plus til are irademarki of North Bdgr 
Software Corp IBM b a registered irademark and Personal System/2 
b s usdnurk of IniemitloRal Business Machines 


Call Now to Order or for a Dealer Near You 

1-800-247-3224 

In Georgia, call 1-404-564-5800 
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1b Order by Mall. Add 112.50 Shipping and 
Handling and Send to: (lo Georgia, add ippOcMite sales ux> 

Peachtree Strftware 

A .Vember of tbt tntwtUgtnt Syttftns Fttmtty 

4355 Shackleford Road. Dept. PCM, Norcross, GA 30093 





WE CREATE SOLUTIONS THAT WORK. 



FIVESTAR 386 

FIVESTAR 286 

FIVESTAR XL 

• 64K CACHE MEMORY 

• 1MB 32-Brr MEMORY 

• INTEL”- 80386 CPU 

• DUAL SPEED 6/ 16MHz 

• LANDMARK 24MHz 

• 200WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

• 640K MEMORY 

• INTEL 80286 CPU 

• DUAL SPEED 6/lOMHz 

• LANDMARK lOMHz 

• 200WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

• 640K MEMORY 

• NEC’" V20 CPU 

• DUAL SPEED 4.77/lOMHz 

• LANDMARK 4.1MHz 

• 150WT POWER SUPPLY 

• EIGHT EXPANSION SLOTS 

• ONE 360KB FLOPPY DRIVE 

• ENHANCED KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$2495 

$1295 

$795 

MONO SYSTEM 

MONO SYSTEM 

MONO SYSTEM 

40MB $3195 

60MB $3395 

130MB $4695 

20MB $1595 

40MB $1795 

60MB $2195 

20MB $1095 

30MB $1195 

40MB $1295 

4MB MONO SYSTEM $3695 

12MHz MONO SYSTEM $1495 



FIVESTAR 
EXPRESS I 

• LAPTOP w/ CARRYING HANDLE 

• 640K MEMORY 

• NEC V20 CPU 

• DUAL SPEED 4.77/9.54MH2 

• LANDMARK 3.1MHz 

• TWO 3.5 INCH DRIVES 

• BACKLIT LCD SCREEN 

• 640 X 200 GRAPHICS DISPLAY 

• SERIAL AND PARALLEL PORTS 

• RGB AND COMPOSITE PORTS 

• RECHARGEABLE BATTERY 

• MS-DOS"- AND DIAGNOSTICS 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 

$1295 

COMPLETE SYSTEM 

EXPRESS n 

• 20MB HARD DRIVE 

• EXPANSION SLOT $2495 


Solutions built on qunllty. 
Every system we sell is built 
with the highest quality 
components available, fully 
bench-tested and 
certlHed with a 
48 hour burn-in 
before shipment. 



Solutions built on ctistomer 
support and satisfaction. 

Pivestar Computers maintains a 
staff of highly skilled technicians 
and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 


you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the Idnd of 
support you need to get the most 
out of your Flvestar computer 
system. 

Remember - we're only a phone 
call away. 

Solutions built on nationwide 
service. 

When you purchase a Flvestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day. on-site service is from Momen- 
tum. And it's good on anv Flvestar 
machine regardless of configuration. 


Momentum is a nationwide service 
organization with offices in 1 50 
locations and a twenty year history 
of responsiveness, reliability and 
personalized / 
service to / 
the elec- 
tronics 
industry. 






Our Guarantee. 

Flvestar Computers warrants all 
our products to be from 
defects in materials and work- 
manship for one year following 
the date of shipment. 


ORDER BY PItONE: We accept VISA. M/C. Amn. COD. Caah or Caahler ■ Check ami approved Corponile and UnIvetMly Purehaae Ofdm 
AD pnrea are aubjert lo rhande and quonuuea may be bmlied We reaerve the right to aubalHute er|ulvalrnl Itrma 



When you buy a computer system 
from Fiveslar. you can be assured 
of not only buying 
Ihe finest quality 
products, but of 
the people and 
the company 
who stand behind 
every system they sell. 

It all adds up to the fact that 
Flvestar Computers are the ones 
that offer you the necessaiy 
advantages you need to succeed 
in todays competitive business 
environment. 




THATS NOT JUST A PROMISE. IT’S A FACT! 



FIVESTAR FS-286 


The Fivestar Fileserver System 


• 640K MEMORY 

• INTEL 80286 CPU 

• DUAL SPEED 6/ lOMHz 

• LANDMARK lOMHz 

• CPU SLOTCARD DESIGN 

• 238WT POWER SUPPLY 

• TWELVE EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 


• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 


$1495 


MONO SYSTEM 


40MB $2195 
60MB $2395 
130MB $3695 


FIVESTAR FS-386 Wj 


• 2MB 32-Brr MEMORY 

• INTEL 80386 CPU 

• DUAL SPEED 6/1 6MH2 

• LANDMARK 20MHz 

• CPU SLOTCARD DESIGN 

• 238Wr lOWER SUPPLY 

• TWELVE EXPANSION SLOTS 

• ONE 1.2MB FLOPPY DRIVE 


• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEYBOARD 

• OPERATIONS MANUAL 

• ONE YEAR WARRANTY 


$2895 

40MB $3595 
60MB $3795 
130MB $5095 


MONO SYSTEM 



Solutions Built on Quality 



r/VESTAn 

COMPUTERS 


OtT« your kD the edvantagee of 

Ftveatar quality, aerrlce and aopport. Call Ptvestar Compnten today. 

TO ORDER CALL TOLL FREE 
Hours: M-F 8-7 and SAT 10-3 CST 

1 - 800 - 752-5555 

InTexas(214)242-7000 
FAX# (214) 242-2336 

A SubeldlBiy at FIveaUr dectraiK* Inc.. Dallas. Texas 
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Now that the best name in 
GAD is this affoi^ble,wity 
settle for a generic brand? 


What’ s in a name? When it comes to the 
Autodesk name, a lot. In fact, it’s the best- 
selling, most well-res(>ected name in the G\D 
business. There simply is not another company 
with the credentials to make that claim. 

That’ s why you shouldn’ t setde for any- 
thing less than AutoSketch,* the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod- 
ucts. Not only is AutoSketch priced at just 
$79.95,* but unlike some entry-level CAD prod- 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan- 
dard features like boxes, circles, stretching, mir- 
roring and rotating— to mathematical precision. 
And advanced CAD captabilides like dynamic 
PAN and ZOOM and automadc dimensioning 
and scaling, in up to 10 working layers. 
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Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD? 

AutoSketch mns on IBM* PC/XT"/AT*and 100% 
compadble computers, and supports IBM’s PS/Z." 

So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

To order your AutoSketch directly, call 
1-800-223-2521. For the name of your nearest 
AutoSketch Dealer or 
for more informadon, 
call 1-800-445-5415 or 
write to AutoSketch, 

2320 Marinship \^^y, 

Sausalito, CA 94965. 

AUTODESK, INC. 



*A tpMd-enhafKed version (9 tim«» reguinno a math coproc6Mor. w available for $99 95 

AutoSketch artd AutoCAD are registered in the U.S Patertt and Trademark Office by Autodesk, Inc IBM and Personal Computer ATare registered trademarks of 
International Business Machines Corporation Personal Computer XT and PSr2 are trademarks of international Business Machines Corporation 
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Power user 



Speeding up WordPerfect line drawing; multiplying multiple-choice tests in Word; emulating 
WordStar commands more efficiently; microspacing with WP; editing records in dBASE. 


PROPORTIONAL WP ON HP 

WordPeifect users who have been unable 
to get microspacing when using propor- 
tional fonts with a right-justified margin on 
their Hewlett-Packard LaserJet Series II 
printers should change the factory-recom- 
mended 13* to 15*. Although other users 
may prefer different margins, 1 have found 
that 15 and 108 produce a very nice ap- 
pearance. 

Since I most often use the Helvetica 10- 
point type style, I defined that as Font I in 
my Helvetica download file. I decided to 
change my defaults to reflect the settings I 
use most frequently, as well. To do this, 
type WP/S at the system prompt. Select 2 
to set initial setups. Choose Line Format 
(Shift F8). To change the margins, press 3, 
Enter, then 15, Enter, 108, Enter. Select 
Print Format (Control F8). Press 1, then 
15*. If Font 1 is the desired default, press 
Enter, Enter. Otherwise, press Enter, font 
number desired. Enter. If you wish to 
choose a different printer number as the 
default printer, choose Print (Shift F7). 
Press 1 , give the new printer number, and 
Enter. Zero ends the setup. If you use a 
proportional font most of the time, chang- 
ing the initial setups will save lots of time. 

For soft font users, WordPerfect has an 
HP Utility Disk ($15) that provides Word- 
Perfect 4.2 and Hewlett-Packard LaserJet 
printer users with character tables for the 
new soft fonts not available on the Word- 
Perfect Printer 1 disk. A six-page memo 
takes the user through the procedures 
needed to download the HP soft fonts, use 
the soft-font printer definitions supplied by 
WordPerfect, and create a custom soft- 


font printer definition. The information is 
easy to follow and the printed results ex- 
cellent. For information on how to obtain 
the HP Utility Disk, call WordPerfect at 
(800)321-4566. 

Jan Duke 

Lawrenceville, Georgia 

You can configure almost all of the default 
settings for WordPerfect in the WP/S setup 
menu. If you set any of these by hand each 
time you start a document, consider simply 
making your preferred values the de- 
faults. — Neil J. Rubenking 


EXAM TIME WITH WORD 

Teachers who create multiple-choice ex- 
ams with separate answer sheets can make 
good use of Microsoft Word's footnote 
feature to create multiple versions of the 
tests to prevent copying. 

When creating the original exam. Test 
A, use the Format Footnote command to 


■ Teachers who create 
multiple-choice exams 
can make good use of 
Word's footnote feature to 
create multiple versions of 
tests to prevent copying. 


automatically number the questions. Place 
the cursor and type 

<Esc>F ( format ) F { ootnote ) 

Then enter the answers at the end of the 
text as “footnotes," and use the Jump 
Foomote command to return to the main 
body of the document. 

When you now move the questions 
around to create Test B (copying and in- 
setting on a copy of Test A). Word will 
automatically renumber both the questions 
and the answers, giving you a properly 
numbered answer sheet to each version of 
the test. 

Stephen W. Hartman 
Smithtown. New York 

Also be sure to use a different header on 
each version of the test, to avoid confusing 
the two. — M. David Stone 


MORE dBASE HI PGDN IDEAS 

To Dana Forsberg's routine for saving 
editing keystrokes when moving the cursor 
to the same field every time (Power User, 
November 10, 1987), 1 suggest adding 
three other nonprogramming techniques I 
have found useful. 

If Pay is the field you want to edit, for 
example, you can display and edit it one 
record at a time by entering 

EDIT FIELD Pay,Id,Ncime 

EDIT FIELD is the same as EDIT except 
that only the fields you specify will be pre- 
sented. These are presented in the order 
you list them, and the field you want can 
be placed on the top line. 
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UNLEASH YOUR 80386! 


Your 80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing of the clock speed from 8 to 1 6 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 1 6 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set They include a family of MicroWay 


80386 compilers that nin in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol- 
ogies include: 

• An increase in addressable memory 
from 640K to 4 gigabytes using MS- 
DOS or Unix. 

• A 1 2 fold increase in the speed of 32 bit 
integer arithmetic. 

• A 4 to 1 6 fold increase in floating point 



speed over the 80387/80287 numeric 
coprocessors. 

Equally important whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader In PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617 - 746-7341 

After July 1 988 call 508-746-7341 




MicroWay 
80386 Support 


MicroWay 80386 Compilers 

NOP Fbrtiaii-386 and NOP C-386 are globaly 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
induding the 80287, 80387 and mW1 1 67. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 42 Unix f77 and PCC compilers. 
MS-DOS specific extensiorts have been added 
vi/here necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
FVM Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
terfoed by the Phar Lap Tods. MicroV^y wil port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bH integers to address arrays. 
NDP Fortran-386 generates 32‘blt code which 
executes 3 to 8 times faster than the current 
generation of 16-brt compilers There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus 

An example of the benefit of excellent code is a 
32-bit matrix multiply, in this berichmark an NDP 
Fortran-386 program is run agafost the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 1 6-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

NDP FORTRAN-386 $595 

NDP 0-386“* $595 




MicroWay Numerics 

The mW1 1 67“* is a MicroWay designed high 
speed numeric coprocessor 1h^ works with the 
80386. It plugs into a 121 pin “Weitek" socket 
that is actually a super set of the 80387. This soc- 
ket is availaM on a number of mofoerboards 
and accelerators induding the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/^ and MicroWay Number Smasher 386. It 
combir)es the 64-bit Weitek 1163/64 floating 
point muttlplier/^Jder a Weitek/lntel de- 
signed "glue chip". The mW1 1 67** runs at 3.6 
MegaWhetstones (compiled with NDP Fortran- 
386) which is a fac^ of 1 6 faster than an AT and 
2to4tlmes faster than an 80387. 

mW116716MHz $1495 

mW1167 20MHz $1995 

Moncvuter"* - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floatirig point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and indudes 2 megabytes of 
processor memory. Transputer lar>guage sup- 
port from MicroWay indudes Occam. C, Fortran, 
Rascal and Prolog. 

Monoputer T414-20 with 2 meg' . . .$1495 
Monoputer T800-20 with 2 meg' ...$1995 
Quadputer*" can be purchased v^ 2. 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Ouadputers can be cabled together 
to build arbitrarily fast parallel processing 
systems that are as fast or faster tlwr today’s 
mainframes. A single T800 is as fast as an 
80386/mW1 1 67 combination! 
Biputer'*T800/T414wlth2meg' . . . .$3495 
Quadputer4T414-20wtth4meg' ...$6000 
Mndudes Occam 


80386 Muitt-User Solutions 

ATO*" ' This inteligent serial controler series is 
designed to handle 4 to 1 6 users in a Xenix or 
Unix environment with as little as 3% degrada- 
tion in speed. It has been tested and apprised by 
Compaq, Intel, NCR, Zertith, and the Department 
of Defense for use in high performance 80286 
arxJ 80386 Xenix or Unix based mdti-user 
systems. 

AT4>4u8ers $795 

AT8-8users $995 

AT16- 16 users $1295 

Phar Lap“* cheated the first tods that make it 
possible to develop 80386 applicatior^s which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These indude an 80386 
mooitor/foeder that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tods are required for the MS- 
DOS version of the MicroVl^y NDP Compilers. 
Phar Lap Tools $495 

PC/AT ACCELERATORS 

287TUrt>o-10 10 MHz .$450 

2877Urbo-12 12 MHz $550 

2871Urtx>Plus-1212MHz $629 

FASTCACHE-286 9 MHz $299 

FASTCACHE-286 12 MHz $399 

SUPERCACHE-286 12MHz $499 

MATH COPROCESSORS 

80387-20 20 MHz $795 

80387-16 16 MHz $495 

80287-10 10 MHz $349 

80287-8 8 MHz $259 

80287-6 6 MHz $179 

8087-2 8 MHz $154 

8087 5 MHz $99 


'icro 


The World Leader in PC Numerics 
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P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 
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Another way is to use the command 

BROWSE FIELD Pay , Id, Name FREEZE Pay 

which presents a group of records (10 or 
17, depending on the FI key) with editing 
access to the Pay field only. The fields are 
listed in the order you specify. 

In other situations, 1 use 

SET FIELD TO Pay, Id, Name 

Then, by using SET FIELDS ON/OFF, 
you can toggle between the restricted field 
list and all fields for editing, browsing, dis- 
playing, listing, or printing. One draw- 
back of SET FIELDS, however, is that 
(unlike the first two commands) it does not 
change the order in which the fields are 
presented. 

James H. Fraser 
San Diego, California 

There's nothing like having an arsenal of 
slightly different ways to do the same 
thing, so you can choose the best for each 
situation. Note, however, that Mr. Fra- 
ser’s third suggestion, SET FIELDS, was 
not available before dBASE 111 Plus. 
— Brad Stark 


FASTLINE 

The WordPerfect line draw mode is very 
slow, so I developed a macro (Figure 1) 
that will quickly draw horizontal lines of 
any user-specified length and number. 
You must type your text on every other 
line and save it before using the macro. 
The macro draws the line and moves down 
two lines using the Down key, so the verti- 
cal lines must be created first. This method 
of drawing lines is much faster than using 
line draw, especially when you need multi- 
ple lines. 

To use the line-drawing macro, follow 


the instruction sequence below: 

(1) Move cursor to position where first 
line will start. 

(2) Press the Esc key, type line length, 
and press <Enter> . 

(3) For multiple lines, press Esc again 
and type the number of lines . 

(4) HitAlt-L. 

For example, if you want to draw two 
lines of 34-character length, you would 
press the following keys: 

Esc 

34 

Enter 

Esc 

2 

Alt-L 

Bob Chitaroni 
Sudbury, Ontario 
Canada 

Mr. Chitaroni' s macro inserts lines be- 
tween rows of text that you’ve already 
written. If you want to create the lines first 
and then type the text, eliminate the 

<Home><HomexLeft> 

and replace the <Down>s with <En- 
ter>s. If you want double lines, replace 
Alt-196 with Alt-205. Do be sure to follow 
the author’s advice and save bffore using 
the macro. A mistake in using it could wipe 
out large parts of your text. 

— Neil J. Rubetiking 


WORD AS WORDSTAR 

The fatal flaw in Robert Matthews’s at- 
tempt to use Microsoft Word macros to 
emulate WordStar commands (Power 
User, January 26, 1988) is that after typing 
the command, there is a substantial delay 
before the Word macros begin to execute. 


<Ctrl-F10> 

Begin macro definition 

<Alt-L> 

Call it Alt-L 

<Ins> 

Turn on Typeover mode 

<Esc> 

Repeat 

<Alt-196> 

Hold down ALT, hit 1-9-6 on keypad 

<Home><Home><Lef t> 

Go to start of line 

<Down><Down> 

Go down two lines 

<Ins> 

Turn off Typeover mode 

<Ctrl-F10> 

End macro definition 


Figure 1 : A fast way of drawing lines in WordPerfect. 



Use the Cambridge Spreadsheet 
Analyst” to catch and correct your 1-2-3 
and Symphony errors before they turn 
into spreadsheet disasters. Find and fix 
all circular references, including the ones 
1-2-3 can’t show you. Remove @SUM 
formula doubts even after moving or 
deleting rows and columns. Compare 
two spreadsheets and show the differ- 
ences. . . debug ^readsheets fast. With 
the Analyst, you’ll always know that each 
and every formula and number is ri^t. 
On the money. See your 
dealer, call for more info, ; 
or order now for only ' 

$149. 95 on our 30- day 
money-back guarantee. 

(800) 888-0886 Ex. 751P 



SYMANTEC 


Turnef Hall Publisruog Divison 


10201 TomAfrmu.Cupertuio.CA9SOl4 <408)2S3-9600. 

cissa 
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New 4.0 Version! 

Now directly 

Master your mailings in minutes 

files 






Susan— Send our sales letter to all buyers of apples and 
cherries in Washington and oranges w bananas in Florida, in time for 
today’s 5:00pm pick-up.— Mr. Wermer.** 


Mailing 
lists sorted. 


Lists merged 
and purged. 


LflUrM* 1 

k (»<•»< 


• 'an » I 

,1 


k •ttm hmlvr 

:C3L’. 

k 'tilabu* 


l> OiMi taur. 


'1 blibi Cjr« 

i. b>i 


bM 

i: 


tMM 


^ Our new LetterMaster mailing 
software is a lifesaver. It sorts any 
list according to any criteria in its 
own internal database and our 
dBASE* III files. 


LetterMaster merges lists and 
purges duplications in a matter of 
seconds. It’s incredible! 1 can create 
instant custom mailing lists with a 
few keystrokes! 


Personalized 
sales letters 
printed. 


4:41 Labels 
printed. 


5^ 




^ With LetterMaster. ail 1 do is 
name the list, name the letter, acti- 
vate the printer, and “go do.” It's 
that simple! 


LetterMaster prints off any list onto 
leading brand address labels. It 
prints Rolodex cards and file folder 
labels, too. 



LetterMaster operates with all 
the popular word proces.sing pro- 
grams. About the only thing it 
doesn’t do is lick the envelopes! 

MM nfMMW IMr DOS U a OM K « IW SM PU. o 
>aa%ca>««*k SUKIUM SynRqwoBCBBfarNcnakKikSMuIKS 
SI a ha" MM. an coalMui ot MM. tfpii cr ■> dM ftM 

Oiwan Li»i i ^ la * i Me Oat UL’MuaVlt Cop. 

MatmCap adMioatMCtap 

Client Managemcnt/MailMerge System 

(My $149 

Multi-user systems' IM9.00 



Research Devdopment Systems, Inc. 

1-800-338-9181 

1 30 Day Money Bach 
Guarantee 
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This time lag increases as you move to- 
ward the end of a file, reaching up to 25 
seconds with a 3SK file on a standard PC. 
Worse, if you don’t wait out the delay, you 
run into the problem that keystrokes are 
not buffered to take effect after the macro. 
Since the whole point is to let well-trained 
WordStar adepts continue their old habits, 
I suggest that Word’s macros ate unaccept- 
able substitutes except on short files. 

All of my old ProKey macros work on 
Word 4.0, however, and this provides a 
partial solution. Unfortunately, ProKey 
can’t emulate WordStar completely be- 
cause it has only single-key macros. 

Allan Fries 

Seattle, Washington 

Yes and no. The delay in executing Word 
macros is real, but it is not nearly the prob- 
lem Mr. Fries suggests. The increase in 
delay is not a function of how far you are 
from the beginning of the file, but how far 
from the beginning of the current page. 
And the solution for speeding up macro ex- 
ecution as you move through the file is sim- 
ply to repaginate the document. 

On the other harut, even at the begin- 
ning of a page there is a small delay be- 
tween typing the macro and getting a re- 
sponse. While the delay is tolerable (at 
least on an AT or better), it is anything but 
desirable. What's more, it is most likely to 
be a problem on the single-key cursor key 
commands, where you will often want to 
type several cursor movement commands 
quickly, one after the other. For these, as 

■ The delay in executing 
Microsoft Word macros 
is real, but it is not 
a substantial problem. 


Mr. Fries notes, you can use ProKey (or 
any other macro program), and more in- 
teresting, you can use the macro program 
for single-key control-key commands and 
still use Word macros for two-key control- 
key commands. 

Note that if you type a Ctrl-key combi- 

P 


tuition that isn't defined as a macro in the 
macro program, the program will simply 
pass the keystroke on to Word. If you do 
accidentally d^ne the same keystroke as a 
macro both in Word and in the macro pro- 
gram, the latter will intercept the keystroke 
and Word will never see it. 

— M. David Stone 


PRINT MACROS IN WORD 

In his review of Microsoft Word (PC Mag- 
azine, December 8, 1987), Edward Men- 
delson presented a macro for printing the 
page on which the cursor is currently locat- 
ed. Although useful for this purpose, the 
macro unfortunately leaves the Printer Op- 
tions set to print only a specific page. As a 
default, it’s generally more useful to print 
all the pages in the document. The follow- 
ing m^ification of Prof. Mendelson’s 
macro resets the Ihinter Options to the de- 
fault of printing all pages: 

<eic>jp€S«t pagenuBiber ■ f ield*<Enter> 
<ERC>po<tab 6>p<tab>>pagenuinb«r»Enter>p 
<EBc>po<tab 6>a<EnterxE8c> 


Robert D. Gill 
Brooklyn, New York 

Several readers suggested similar 
changes; Mr. Gill's was the first letter re- 
ceived. As an alternative approach, con- 
sider the following macro: 

<Btc>po<left 2>y<leftxup>«pauBe»<Enter> 

This queues the file, then shows the options 
menu with the highlight in the “range” 
options. More generally, you can use this 
approach to create a default set of print 
options, then have the macro stop and wait 
for further instructions. If the d^aults are 
appropriate, simply hit <Enler> 
<Enter> to print. Otherwise, adfust the 
options as needed. — M. David Stone 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, netwotks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or mote for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. IjS 


"IT'S JUST TOO HARD 
TOCiTUSiFUl 
IMFORMTIOHPROHI 
MY 1-2-3 DATABASE" 


See all your 1-2-3 database info more 
clearly with 4V1EWS.” In four really use- 
ful new ways. Report View helps you cre- 
ate, customize, view, and print reports 
easily. You’ll cross tabulate rows and 
columns for better understanding with 
Cross Tab View. Form View lets you 
enter and analyze database records with 
the help of a full-screen record layout. 
And, you’ll quickly query or move rows 
and columns for a better Table View of 
the data. . . without risking changes in the 
spreadsheet See your 
dealer, call for info, or 
order now for only $149. 95 
on our 30-day money-back 
guarantee. 

(800) 888-0886 Ex. 751P 




SYMANTEC' 


Turner Hall Publishing Division 
10201 Tom AmnM.Ctip*rtim.CA 95014 <408)253-9600, 
A4d-lHforl-2-3Rtl.2.0or2.0l.Cl988 
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WHOLE EARTH 

ELECTRONICS 


2990 7th Street^ 

Berkeley, California 
94710 



7 


7 


WHOLE EARTH 
TURBO XT 

• Dual clock speed 

• lO-MBdrtve 

• 84 key AT keybwd w/LED's 

• Hercules compatible 
graphics card 

• Parallel printer port 

• Amber iTL monitor w/tilt 
and swivel 

• 640K RAM 

• ISO watt power supply 

• Fujitsu 366 k floppy drive 

FREE FREIGHT IN 
CONTINENTAL 
U.S. 


779 . 


20MB XT 879. 

30MB XT 949. 


WHOLE EARTH 
TURBO 286-20 

lOMhz COMPLETE SYSTEM 

• 1.2 MB Fujitsu drive 

• 20MB Hard Drive 

• Monographics card 

• TTL monitor w/ti!t & swivel 

• 5I2K RAM mB possible on 
motherboard 

• Coprocessor socket 

• Par^lcl printer port 

• AT st^e keyboard 

• 200W power supply 

• 8 expansion slots. 

FREE FREIGHT IN 
CONTINENTAL 
U.S. 



1199 . 


40MB 286.. 
60MB 286.. 


. 1499. 
. 1699. 


WHOLE EARTH 
TURBO 386 

16 Mill COMPLETE SYSTEM 
Featuring 32 bit 80386 
MYLEX mothariMiard 

• 1 8.S Norton ver. 4.0 SI 

• Enhanced 101 key keyboard 

• 64KB RAM CACHE 

• 40MB fast hard drive 

• Monochrome graphics w/port 

• TTL monitor 

• IMB RAM 

• 1 .2MB Fujitsu floppy drive 

FREE FREIGHT IN 
CONTINENTAL 
U.S. 


2895 . 


70MB 386 3395. 

20Mhz motherboard available 


REE! 1 

System and MS4»OS 

fenuBIocJcs.. 

■ailiMThe 

Intelligent 

System 

AN 89.”' 

1 VALUE! I 

^./n.l’ublidiintCaponrtml 


THOUSANDS OF ITEMS AT THE LOWEST POSSIBLE PRICES 


Panosoivc 1 08< II 
PwusofK 1091. II 
T<HNb8P32ISL 
2400 biud modem 
Everex 1 200 baud axemal 
Everex 2400 teud exceimel 
Migeni Pocket modem 
TodxbeTIOOO 
Plus Herdcard 20 
CMS Hxrdcvd 20MB 
Plus Hgrdcard 40 
NEC MtAaync 1 1 
ToiNba T3I00 20 
ZenichZIB3 20 
Cwtoo Copters 
Fur Dokette OS DO 
Everex 3MBEMSwOK 
I Everex I'O plus 
P>r»drie 480 


Par«lse3S0 
Mtfnavox EGA Monitor 
Amber TTL Moraior W/T.S. 
Seifite ST 22S w' Controier 
Mountaet TD4440 . 

DC 2000 MEDIA by MAXELL 

WordPerfect 4 2 

Pafernaker 

Flight Sxnuluor 

First ChoKe 

CAROS 

Mono ' GrsphKSf Port 
EGA by PARADISE 

RGB Monnor 

PeraMCard 
Clock Card 
l/OPIus 

Memory Card wi OK 


About Whole Earth Access 

“The Company That Calls You Back” 
Whole Earth Access stores, well known throughout 
California, now sell the finest computer pr<^ucts 
nationwide. We provide total customer satisfaction 
at the lowest possible prices. We have 400 employ- 
ees, we perform over 1 0.000 customer transactions 
a week, we do over $70 million business per year! 
In all. we have the ability and commitment to take 
care of our customers. 

Errors subieci to corr*cuoo. 




\ 


Whole Earth Computer System 

“The Best You Can Buy” 

• Technical Support Available 

• Built and Tested In the USA 

• I Year Limited Warranty 

• 30 Day Money Back Guarantee 

• Licensed MS-DOS 3.3 Available with 
System Purchases 

• Lowest Prices on Thousands of Other Goods 

• FCC Approved 

• 48 Hour Bum-In 
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Languages 

' 0?- L sJ-d.rsll'B- 

Speeding up point plotting with EGAjGRAPHICS; simulating structured function returns in 
Turbo Pascal; minimizing BASIC’s cumulative calculation errors. 


BASIC 

A NONEXISTENT NUMBERS FIX 
The problem of “IBM’s nonexistent num- 
bers” (Languages, PC Magazine, January 
12, 1988) also plagued me until recently. 
The software 1 write performs amortiza- 
tion calculations using nested loops (95 
years by 12 months), and the compound- 
ing of erroneous numbers causes large dis- 
crepancies after 1,140 iterations. 

One solution is to perform all calcula- 
tions using double-precision variables and 
numbers. Though double-precision math 
is decidedly slower, the results will be 
much more accurate. Unfortunately, if 
many numbers must be stored in a disk 
file, twice as much space will be required. 

I have discovered that storing numbers 
in single-precision variables on-disk is of- 
ten sufficient, as long as they are converted 
to double precision using a combination of 
VAL() and STR$(). Notice that simply as- 
signing a double-precision variable from 
one of single precision will not eliminate 
the error, as illustrated in Figure 1 . 

Jim Thomson 

Houston, Texas 

Cumulative calculation errors have 
plagued programmers for years. Several 
other readers wrote to point out that dou- 
ble-precision variables will help with this 
problem, though even that approach isn't 
perfect. Your use ofSTR$( ) is clever, and it 
does cause some useful rounding to be 
done by BASIC. Several other rounding 
methods have also recently appeared in 
these pages. 


When only addition or subtraction is re- 
quired on a large group of numbers, the 
best solution is to use long integers. Both 
Turbo Basic and QuickBASIC 4.0 support 
long integers, which accommodate whole 
numbers between plus and minus 2 billion . 
If you’re dealing with dollar amounts, the 
values could be considered as pennies and 
the appropriate conversion made when the 
results are primed . — Ethan Winer 


TURBOPASCAL 

STRUCTURED FUNCTION RETURNS 

The Jensen and Wirth Pascal User Manual 
specifies that a function result must be a 
scalar, subrange, or pointer type. Turbo 


Pascal extends this specification by allow- 
ing strings. But you can’t create a function 
that will return an array, a record, or any 
other structured type. However, with some 
minor trickery you can come very close. 

The program in Figure 2 shows a func- 
tion that returns the complex product of 
two complex numbers. The trick here is 
that it returns that product as a string. 
With TP4’s typecasting facility, it’s a snap 
to refer to that string as the RECORD type 
it really is. Note that you have to add a 
dummy length byte at the start of the struc- 
ture and set it to an appropriate value. 
With this minor addition, you can program 
almost exactly as if your function returned 
a complex result directly. 


Dl « 100000# 

A1 - 20.47 

A# « 20.47# 




PRINT D« / (A1 

/ 1000) 

- 4885198.103286636 

'least accurate 

PRINT Dt / (At 

/ 1000#) 

B 4885198.014381987 

'better 

PRIHT D# / (A# 

/ 1000#) 

> 4885197.850512946 

'best 

PRINT Dt / VAL(STR$(Al/la0a)) 

> 4885197.850512946 

'just as good 


Figure 1 : A comparison of single- and double-precision calculations. 


{SR-,S+,I+,I>+,T-,r-,V+,B-,N-,L+ ) 

{$H ie384,a,6S536e ) 

PROCRAM ComplexDemo; 

TYPE 

Complex ■ RECORD 

L t byte; {dummy length byte) 

R, I t Real; {real and Imaginary parta) 

EHD; 

Compstr « STRIMC[12]; 

VAR 

X t Compatr; 

Cl, C2, C3 ; Complex; 

N t Byte; (coruinues) 


Figure 2: Demonstrating a way to simulate structured function results in Turbo Pascal. 
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IT’S TIME TO ASK 
FOR SEIKOSHA. 

You’ll find printers that mean business. 



Today, running a business 
is high technology. Every , 
memberofyDurstaff...andthat i-* 
includes your critical equipment, 
must make every second of the 
business day as productive as 
possible. So when better printer 
technologies become available. ..you 
have to take the time to learn about them. 

MAINSTREAM PERFORMANCE, CUTTING- 
EDGE ADVANCES. 

The bottom-line on any SEIKOSHA printer is 
dependable performance. The top-line is new 
thinking and innovation. SEIKOSHA is the only 
manufacturer offering 800 cps, 18-pin, single-head 
doc matrix printers, the SBP- 10 Series. They're parallel, 
serial and IBM mini and main frame compatible. Plus 
they provide bar code label printing capability. 

DEC compatibility is featured in the BP-5420 Series 
— at 420 cps and 104 cps NLQ. 

The SK Series gives 9-pin. 300 cps printing (with 
optional color) at noise levels below silBA! 

All-around performance with 24-pin letter quality is 
the hallmark of the SL Series. And it delivers up to 180 
cps (draft) at a whisper-quiet 55dBA. 

RELIABILITY. PROVEN MILUONS OF TIMES A DAY 
The most reliable printers in the world today, factoring in 
speed, versatility, availability and value, are dot matrix 
printers. They do more and cost less than any other tech- 
nology. No one in the world makes more useful and 
dependable dot matrix printers than SEIK OSHA. 
SEIKOSHA... THE NEWCOMPATIBIUTY 
From stand alone desk-top systems to mega-network 
system integration, there is a SEIKOSHA printer that will 
improve the performance of ary business in the country. 
V\te measure this improvement in steady high-speed out- 
put. a virtual freedom from downtime, outstanding sup- 
port and perhaps the lowest dollar-per-million characters 
cost ...ever. 

SEIKOSHA MEANS PRECISION MANUFACTURING 
...FOR l(X) YEARS. 

This tradition of technological innovation and leadership 
has extended for over a century. Today it defines cutting- 


edge products 
and technology 
in time measurement 
(in Seiko. Pulsar. 

Lorus and other brands), computer 
products and in dozens of industries. 

Ask for SEIKOSHA. The 
printers that mean business. 

Call toll-free 1-800-338-2609 or 1-201 


Visit Us at COMDEX Booth 3808 


Seikosha 

America Inc. 

Technology with the human touch. 


C l9B8.SEIK06HAA(micalnc.llM MacAnhur BtML. Mihwih. NJ 07430 

RegtsieredTrademarHs EBM-iraerridiKinal 

fiusviess Machine Carp . DEC- D^nal Equtpmeni Coipi 
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You can do this trick with almost any 
structured type. Just add the length byte to 
the structure and make .sure the string type 
occupies the same number of bytes. Have 
your function calculate the desired result 
and typecast it to a string. Then the pro- 
gram line that calls the function typecasts 
it hack to the structured type. TIuit's it.' 
— Neil J. Rubenking 


FAST EGA OUTPUT 

The demo program EGA_GRPH.COM, 
written solely in Turbo Pa.scal, Version 
3.0, (see Figure 3), has full color support 
for the EGA , It puts pixels to the screen 3. 1 
times as fa.st as MetaWINDOWS and 3.5 
times as fast as the standard Turbo Pascal 
Plot procedure (which won't work on the 
EGA in 640 by 350 resolution). You can 


■ EGA_GRAPHICS’s 
speed comes from using 
arrays and from writing 
directly to video memory 
and EGA registers. 


use EGA_GRAPH1CS alone or with the 
monochrome graphics primitives (Draw a 
line. Circle, and ScreenDump for hard 
copy), also in Turbo Pascal and published 
in PC Tech Journal (September 1985, 
page 163). 

The speed comes from using arrays to 
avoid repetitive calculations and from 
writing directly to the video memoty and 
the EGA registers. Also, with just one 
statement you can both initialize an ad- 
dress register port and write to a data regis- 
ter port, because the 8088 can output two 
bytes in one operation. For example, in the 
IniuGraphics procedure the statement 
PortW[$P3CE] : = $1803 is equivalent 
to Port[8(J3CEl := $03 and 
Port[$D3CFl := $18 but is twice as 
fast. Comments in the source code explain 
the ports and their data. 

After writing to the EGA registers, the 
8 by 14 font is wiped out. Before you use 
the standard Turbo Pascal WriteLn and 

PC MAGAZINE ■ JUNEI4, 1988 
369 


FUNCTION ComplexMul(A,B : Complex) : CompStr; 

VAR Temp t Complex; 

BEGIN 

Temp.L 12; {aet the dummy length byte) 

Temp.R A.R*B.R - A.I*B.I; 

Temp. I := A.R*B.I + A.I*B.R; 

ComplexMul :« CompStr(Temp} ; {typecast} 

END; 

BEGIN 

C3 Complex(X); 

WriteLn ( 'Enter let complex number, real part first. E.g. “2.5 5.0'"); 
.write(':'); ReadLn(Cl.R, Cl. I); 

WriteLn ( 'Enter 2nd complex number, real part first. E.g. “2.5 5.0'"); 
Write<':'); ReadLn(C2.R, C2.I); 

CompStr(C3) :* ComplexHul (Cl ,C2) ; {typecast} 

WriteLn( 'Their product is ' ,C3 .R: 1 :11 , ’ + ' ,C3 . I : 1 :11, ’ i ' ) ; 

END. (Figure 2 enis) 


PROGRAM EGA_GRAPHICS; { primitives for fast color graphics in TURBO PASCAL. } 
TYPE 

RegPack « RECORD 

AX, BX, CX, DX, BP, SZ, DZ , DS, ES, Flags : Integer 
END; 

VAR 

RegPak : RegPack; 

{ Next 4 arrays avoid repetitive calculations ) 

Xaddr : ARRAy[0. .639) or Byte; 

Yaddr i ARRAY(0. .349) OP Integer; 

Point : ARRAy[0. .639) OF Byte; 

HiPoint i ARRAy(0. .649) OF Integer; 

I, J, Color, Left : Integer; 
dummy i Char; 

PROCEDURE init graphics(BackGround : Integer); 

{Sets up gravies hardware and arrays to avoid repetitive calculations.) 
VAR 

indx : Integer; 

BEGIN 

PortW{$03CE] $1803; { Use XOR for writing to graphics memory 

$1603 for OR. } 

{ For Color machines let RegPak.AX:^ $0010, Mono > $000F } 

RegPak. AX :« $0010; 
lntr($10, RegPak); 

FOR indx :« 0 TO 349 DO yaddr(indx) 27920-80*indx; 

{ Subtracting from 27920 makes origin at the lo%fer left corner. } 

FOR indx :« 0 to 639 DO xaddr[indxl :» indx DIV 8; 

FOR indx 0 TO 639 DO 
BEGIN 

Pointfindx} $80 sHR{indx MOD 8); 

HiPoint [indx] swap ( Point { indx] )+6; 

END; 

GraphBackground(BackGround) ; ( standard TUBRO works fine here } 

END; 

PROCEDURE Plot(x, y : Integer); 

VAR 

total, junk : integer; 

BEGIN 

total :> Xaddr [x]-«- Yaddr [y]; { Find sequential address ) 

PortW[$03CE] :• HiPoint[xj; { Protect bits in mask ) 

Junk :■ Mem[$A000;Total); { Latch bit planes by reading > 
Mem($A000;total) pointfx); { Light up pixel } 

END; 

PROCEDURE PixelColor(Color : Integer); 

BEGIN 

PortW[$03CE] t- $FF01; { Enable set/reset > 

PortHj$03CEj :■ Swap(Color); { set color of Pixel) 

END; 

PROCEDURE writeAgain(BackGround, ForeGround : Integer); 

{ Reloads 8x14 font > 

BEGIN 

RegPak. AX :> $1101; 

RegPak. BX $0002; 

lntr($10, RegPak); 

{ Set new background and foreground colors } 

GraphBackground(BackGround) ; 


Figure 3: The EGAuGRAPHICS program demonstrates fast point-plotting on the EGA . 



THE HEAT’S 



GRAPHICS CARDS 


ATI VGA $269 

EVEREX MICRO ENHANCER 135 

EVEREXTHE EDGE 189 

GENOA SUPER HI RES 179 

HERCULES GRAPHICS 181 

HERCULES IN COLOR 289 

ORCHID EGA 259 

PARADISE Auto Switch 480 159 

PARADISE VGA Plus 245 

QUADRAM EGA PLUS 169 

QUAD PRO SYNC 209 

SIGMA COLOR 400 299 

NECGB-1 Multisync 199 

NEC MVA 795 

STB CHAUFFEUR HT 135 

STB Multi Res. II 169 

VEGA DELUXE 189 

VEGA VGA 265 


MULTI FUNCTION BOARDS 


PERSONAL SYSTEM/2 

Model 30 w/2 floppy $1250 

Model 30 w/1 floppy 


& 20 mg 1725 

Model 50 2695 

Model 60-40/70 3425/ 

3650 

Model 80 - 40/70 4450/ 

4975 


90 day warranty through Bulldog 


TURBO XT 

8 mhz, 1 floppy. 640K, AT style key- 
board. game port, clock calendar, mono- 

graphics card, mono monitor $750 

Color System add $150 w/20mb 
add $279. w/30 mb add $299 
90 day warranty through Bulldog 

Club AT 

10 mhz. 1 mb Ram, \2 floppy $1095 

Club 386 16 mhz, 1 mb Ram. 

1.2 floppy — $1850 



386 Desk Pro 40/60/130 

$4599/5575/6950 


286 Desk Pro 12 mhz 1795 

Compaq 11 Model IV 2879 

Compaq Port. 386 


Model 40/100 
5999/7399 

Compaq III 20mb/40mb 3695/ 

4195 


VGA Monitor 549 

VGA Card 469 


90 day warranty through Bulldog 



803-87-20 


$75« 

803-87-16 


475 

802-87-8 


249 

80287-10 


299 

Rnft7..3 


119 

8087-2 


149 


Wyse AT Systems 

8 mhz, 1.2 floppy. 1 m b. Ram. serial/ 
parallel port, clock calendar. 

DOS $1195 

12 mhz • 0 wziit state, 1.2 floppy, m.b. 
Ram, serial/parallel port, clock 

calendar. DOS $1895 

Wyse 386 system, 1.2 floppy. 1 m.b. 
Ram. serial/parallel port, clock 

calendar. DOS $2595 

All Wyse Systems carry a 1 year man- 
u^cfurers warranty — parts and labor 

II ij^TOPS 

NEC Multispeed $1410 

NEC Multispeed EL 1625 

NEC Multispeed HD ...2299 


Toshiba 1000 795 

Toshiba 1200 2395 


Toshiba TllOO Plus....l450 


Toshiba 3100 3169 

T3200 3895 

T5100 4995 


AST Advantage w/128K $239 

AST Advantage Premium w/512K 449 

AST 6 PACK PLUS w/384K 205 

AST 6 PACK PREMIUM w/256K 199 

AST 5251-11 PLUS Enhanced 625 

AST RAMPAGE 286 375 

AST RAMPAGE 286-2 

for model 50/60 459 

AST HOTSHOT 355 

EVEREX MINI MAGIC w/o K 59 

FAST 88/V20 w/Switch 89 

INTEL Above 286 w/512K 319 

INTEL Above PS286 w/512K 349 

INTEL Inboard 386 w/Adapter 1040 

INTEL Inboard 286 for PC w/mb 699 

INTEL Above Board II 

for PS/2 w/o K 259 

IRMA BOARD II 699 

J RAM III for PC w/o K 169 

J RAM III for AT w/o K 229 

J LASER PLUS PC/AT 489/589 

ORCHID JET 386 w/adapter 975 

ORCHID PC Net Starter Kit 735 

ORCHID Tiny Turbo 286 269 

ORCHID Ramquest 50/60 w/2mb 659 

ORCHID Twin Turbo 389 


IBCEftiflSC 

GENIUS MOUSE w/Dr. Halo $63 

MICROSOFT w/windows 145 

MICROSOFT MOUSE 

w/PC paint brush 1 19 

MOUSESYSTEMS MOUSE 89 

LOGITECH MOUSE C7 Plus 74 

LOGITECH HI RES 99 

KODAK DATA SHOW w/Cooling Fan....750 
MICROFAZER II w/64K 229 



tUhe 1 - 800 - 438-6039 

ELDOe 


COMPUTER PRODUCTS 

iUwd • Muttaiez; Georgia 30907 
I Ifcni rnff ^404) 860-6899 In Georgia call: (404) 860-7364 




...and BULLDOG is COOUNG 

OFF 
PRICI 


EPSON 


LX 800 180 CPS, 30 NLQ 

..$189 

FX 86E 240 CPS, 40 NLQ 

289 

FX 286E 240 CPS, 40 nlq 

405 

I .Q SOO 1 80 CPS 60 NI.O 

319 

LQ 850 330 CPS, 88 NLQ 

479 

LQ 1050 330 CPS, 88 NLQ.... 

659 

LQ 2500 324 CPS, 108 NLQ.. 

829 

EX 800 300 CPS, 60 NLQ 

399 

EX 1 000 .300 CPS 60 NLO .... 

469 

Special Tractor for LQ1000....20 

OKIDATA 


182 Plus 180 CPS, 30 NLQ 

229 

192 Plus 200 CPS 

305 

193 Plus 200 CPS 

439 

292 Plus 240 CPS, 100 NLQ... 

439 

293 Plus 240 CPS, 100 NLQ... 


294 Plus 400 CPS, 100 nlq_ 


393 450 CPS, 120 LQ 

925 


_1450 

TOSHIBA 


321 SL 216 CPS, 72 NLQ 

469 

35 1 SX 350 CPS, 100 NLQ 

950 

341SL 216 CPS, 72 NLQ 

615 

NEC 


2200 

359 

P6/P7 435/619 

P5XL/P9XL 850/1030 

.3.5.50/88.50 775/1020 

P/VNASONIC 


10801 Model II 

195 

1091 Model II 

209 

1092 

339 

1592 

405 

1595 

469 

HEWLETT-PACKARD 

Laser Series II 

...1695 

.DICONIX 150 

325 

OTC 850CPS 

...1775 


Seagate 20mb w/contr. ST225 $279 

Seagate SOtnb w/contr. ST238 309 

Seagate 30 mb for AT ST4038 .489 

Seagate 40 mb for AT ST251 379 

Micropolis 70 mb 695 

IOMEGA BERNOULU 

10 mb w/card 1039 

10 + 10 w/card 1550 

20 + 20 w/card 1925 

BERNOULU PLUS 3450 

BERNOUU BOX II 5M” 

20 mb internal 955 

20 mb external w/card 1195 

dual 20 mb external w/card 1795 

SYSGEN Durapack single 925 

dual extemaDintemal 1695/1395 

Plus Hard Card 40 679 

Plus Hard Card 20 525 

Priam 60 mb AT 819 

Priam 43 mb AT 685 


Everex 1200 int./exL 89/115 

Everex 2400 int./ext 179/249 

Hayes 1200/2400 279/419 

Migent Pcxrket Modem 125 

US Robotics 2400 direct internal 169 

Ventel Half Card 1200 w/Crosstalk ....259 
Vental Half Card 2400 w/Crosstalk....359 


Ventel 2400 Hus 

359 

/\MDEK 

410 

$145 

Color 722 

435 

PRINCETON 

MAX12 

149 

HX12 

.419 

HX12E 

.449 

HX9 

415 


529 

IBM 


$199 


449 

Color Display 8513 

515 

Color 8514 

1150 


3S9 

NEC 

NEC Multisync 11 

589 


NEC Multisync Hus 

NEC Multisync GS 

NEC Multisync XL 19 



8459 

Chartmaster 209 


379 


99 

Crosstalk XVI 

99 

DBase III... 

.379 

DBXL 

.125 
379 


115 


144 


A2Q 


5lftQ 

IBM Display Write IV 

7M 


309 


49 

Managing Your Money 4.0 

125 

224 


329 


19Q 


264 

Multiplan 

119 


Office Publisher.. 

Office Writer 5.0 

Peachtree II Complete 

PFS Prof Write 
PFS Prof File 
PFS 1st Choice 
Quantro 

R Base fpr DOS 

Revelation.. 

Super Calc IV 1.0 

S^phony 1 2 

Ventura Desktop Publishing.. 

Volkswriter III .T... 

Word Perfect 5.0 

Wordstar 2000 + 3.0 

Wordstar Pro 4.0 


.589 


.259 


.149 

.119 

.145 

89 

.149 

.419 

.469 

.269 

.439 

.499 

...149 

....199 

...239 

...209 


Everex 60 m.b. internal . 
external .. 


$550 

.635 


Genoa Galaxy 60 mb internal 799 

external 929 

Achives 40 mb internal 339 

Sysgen Quic 60 internal., 
external .. 


Sysgen 20 mb internal... 
external .. 


.575 

.650 
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Write statements you must reload it. The 
procedure WriteAgain accomplishes the 
font reload and lets you change the text 
background and foreground colors. 

Vic Mansfield 
Burden, New York 

/ like the trick of calculating the offsets for 
X and Y values once and putting them into 
an array. If you're going to plot a lot of 
pixels, the time savings is immense.' 

— Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and weTI pay you $50 or 
more for any tips we print, plus an e.xtra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 

NY 10016 . sa 


TextColor(For«Ground) ; 

SMD; 

BEGIN 

Init GraphlC8(Green); Left >> 0; 

FOR Solor Black TO white DO 
BEGIN 

PixelColor(Color) ; 

FOR I ts 1 TO 20 DO 

BEGIN 

Left t" Left-fl; 

FOR J :• 0 TO 30 DO Plot(Left, J); 

END; 

END; 

WriteAgain(Green, white) ; 

Write ('After color graphics calls you must '); 

WriteLn( 'reload font with Procedure WriteAgain.'); 

writeLn( 'Otherwise standard write and writeLn does not work.’); 

WriteLn; 

WriteLn ( 'Strike any key to do color graphics again.'); Read(Kbd, dummy); 
WriteLn; 

FOR J t> 1 TO 30 DO 
BEGIN 

PixelColor(Randoin(16 ) ) ; 

FOR I »■ 0 TO 349 DO Plot(J+I, I); 

PixelColor(Random(16) ) ; 

FOR I 0 TO 349 DO Plot ( Abs ( 380>I-J) , Z); 

END; 

WriteAgain (Blue, Yellow) ; 

WriteLn ( 'Reload font again with WriteAgain before writeLn.'); writeLn; 
WriteLn( 'Strike any key to exit.’); 

Read ( Kbd , dummy ) ; 

TextMode(C80) ; 

END. (Figures ends) 





l*rof!rammer*s Paradise dives >bu Superb Seiection, 
Personal Service and Unbeatable Prices! 

Wfk-umr l» HaradiM-. Thi* mk-nK'ompuUT Nidi«-arx' iitHirc*' (hal valent l<i yxHir pniRrainminu need*. 
Dinon'er Ihr Many VIvanlage* «4 i^radiM* . . . 
a LtiwcMprxx'iiuaranitx-d a Miw nt«-ni<a>, immcdute shipnH-<it • Spet'uliadvrs 

a l,aleiti versaiM a Kniwit-djii-^bh' sali-s sIjK a .m-tby mn-t -tviik inur^nitv 

OreroOO brand-name products in stock— if you don’t see it, call! 


We'll .Vtalch .Any Nationally .Advertised Price. 


LIST OURS 

MCSOFTWARB 

DESgVIEW 130 lis 

MICROPORTSYS. V/3S6(COMP.l 799 479 

MS WlNDOWS/386 m m 

PKARUP 3S6IASM/1INK 495 m 

SCO XENIX SYS V 396 (COMPLETE) 1595 I Ht 

VM/396 245 101 

A88IMBLBR8/DBBUGGBRS1.INKERS 
ADVANTAGE DISASSEMBLER 295 171 

C-SPRITE 175 Itl 

MS MACRO ASM (DOS OR OS/?) ISO 99 

PERISCOPE 1. II a 111 CALL CALL 

PLINKS6PLLJS 495 279 

BASIC 

FLASH'UP 99 99 

MS BASIC COMP. 6.0 (DOS OR OS/2) 295 199 

MS QUICKBASIC 99 69 

QUICKPAK 69 69 

TURBO BASIC a TOOLBOXES 100 69 


CCOMPILBRS/INTERPRETBRS 

C-TERP 
UTTICE C 

MICROSOFT C (DOS OR 05/2) 

QUICK C 
TURBO C 
C LIBRARIES 
C TOOLS PLUS/5.0 
C UTILITY UBRARY 
ESSENTIAL COMMUNICATIONS 
GREENLEAF C SAMPLER 
CREENLEAF COMM LIBRARY 
GREENLEAF FUNCTIONS 
PFORCE 

RESIDENT C W/SOURCE 
TIMESLICER 
TURBO C TOOLS 
COBOL 

MICRO FOCUS PRODUCTS C 

MICROSOFT COBOL 


1 - 800 - 445-7899 

ESSS-SSjSSsS-"" In NY: 914-332-4548 

CMet o mef S er vice; 

914-3324W09 

Inte mt iooBlOrierB; 

914-332-4548 




lUec Sl»«01-7602 


DATABASE ‘TOOLS 
APPUCATION PLUS - 

CLIPPER < 

DACTION 
DB SCOPE 

DBASE III PLUS I 

PUXBA5E* 

R a R 

THE DOCUMENTOR 
TOM RETTIC S UB. 

UI PROGRAMMER 

DISR/DOS/KBYBOARD UTILITIES 
ADVANCED NORTON UTILITIES 
DISK OPTIMIZER 
PC TOOLS DELUXE 
VDPT OR VCACHE 
X TREE PRO 
EDITORS 
BRIEF 
W/DBRIEF 
EPSILON 
KEDIT 
MKS Vi 
PC/EDT+ 

SPF/PC 
VEDIT PLUS 
FILB MANAGEMENT 
BTRIEVE 
XTRIEVE 
REPORT OPTION 
CTREE 

DB-VISTA OR D&QUERY 
DBC 111 

INFORMIX PRODUCTS 
XQL 

FORTRAN 

LANEY FORTRAN F77L-EM'16 
MS FORTRAN (DOS OR OS/21 
RM/FORTRAN 
GRAPHICS 

ADVANTAGE GRAPHICS (C) 
ESSENTUL GRAPHICS 
HALO 'M 

METAWINDOW PLUS 
TURBOWINDOW/C 
TURBO HALO (FOR TURBO C) 


42 River Sireet, Tanytown. NY 10591 


195 CALL 
250 172 

CALL CALL 


LISTO 

OBJECT-ORIBNTBDPROGBAMMING 
ACTOR 495 

ADVANTAGE C++ 495 

PFORCE + + 395 

SMALLTALKA' 100 

SMALLTALKA'286 200 

OPERATING SYSTEMS 
MiCROPORT DOS MERGE 149 

HICROPORT SYS V/AT 549 

SCO XENIX SYS V (COMPLETE) 1295 
WENDIN-DOS 99 

PA8CALCOMPILBRS 
MICROSOFT PASCAL (DOS OROS/2> 300 
PASCAL-2 229 C 

TURBO PASCAL 100 

TUBBO PASCAL ADD-ONS 
T-DEBUC PLUS V. 4.0 W/SOURCE 90 
TURBO A5YNCH PLUS 129 

TURBO POWER TOOLS PLUS 129 

TURBO POWER UTILITIES 95 

TURBO PROFESSIONAL 4.0 99 

TURBO WINDOW/PASCAL 95 

SCBBBNSAVINDOWS 
GREENLEAF DATA WINDOWS 295 

MICROSOFT WINDOWS 99 

MS WINDOWS DEVELOPMENT KIT 500 
PANEL PLUS 495 

PANEL/QCOR/TC 129 

VITAMIN C 22$ 

WINDOWS FOR DATA 295 

ADDITIONALPRODUCT8 
BASTOC 495 

CARBON COPY PLUS 195 

DAN BRICKLIN'S DEMO PROGRAM 75 
UXilTECH MODULA-2 
COMPILER PACK 99 

MATHCAD 395 

MKS TOOLKIT 169 

MS OS/2 PROGRAMMER’S TYXILKIT 350 
NORTON GUIDES 100 

PC LINT 139 

POLYTRON PVCS CORPORATE 395 

SOFTWARE CAROUSEL SO 

SOURCE PRINT 95 

TURBO PROLOG 100 


\ rrogra mmers 

roAMur 

A Diviiion of Hudion TechnoloKies, Inc. 
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Surprise. Now you get both in the same package. 
New Clipper” from Nantucket.* 

Our latest version — Summer ’87 — is still the best- 
performing compiler ever. It lets users run dBASE* 
applications up to 20 times faster. But there’s a lot 
more to it than raw speed. 

Because new Clipper is one of the most powerful, 
full-featured development languages ever. And 
gives you more control over your applications than 
any release of dBASE ever will. Now or in the future. 

Instead of designing Clipper as an add-on, we’ve 
structured it as an extended database language that 
uses dBASE as a subset. In addition to emulating 
the dBASE language, we’ve added commands for 
menus, screens, windows and extended functions. 

As a result, you get dBASE compatibility and an 
entirely new level of power and versatility. 

And with Clipper’s open architecture, you can 
write functions in Clipper, C, Assembler or other 
lanmages, and inte^ate them into one seamless 
application. Which helps you create more sophisti- 

O Nantucket Corporation^ 1988. Nantucket is a registered trademark and Clipper is a 
trademark of Nantucket Corporation. dBASE is a registered trademark of Ashton- Tate. 


cated applications in less time. And by using our 
full-featured debugger, you’ll be done even faster. 

We also dve you source code security that 
keeps users from damaring your application. And 
sophisticated record and file locking capabilities that 
make networking applications easier to aeate. But 
no matter what you create, you don’t have to buy 
runtime modules or additional software.You don’t 
even have to pay licensing fees. 

If you haven’t tried Clipper yet, just call (213) 
390-7923 today. We’ll send you full information and 
a free demo diskette. Or the complete program, 
if you’d rather. 

But call today. And see how easy it is to find the 
best dBASE development 
language. Just get the fastest 
compiler. And open the box. 

Clipper' 

Nantucket. 12555 W. Jefferson Boulevard 
Los Angeles, CA 90066 Telex: 650-2574125 
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PC MagNet is the exciting, 
new, trouble-free on-line 
information service that 
gives you non-stop inter- 
action with PC Magazine. 
Imagine what that means; 
no longer is your magazine 
a one-way street. You can 
download utilities, get more 
information, find articles 
in back issues, and connect 
with PC Magazine editors 
and other readers - at your 
convenience. Best of all, 
when you call PC MagNet 
it’s a local dial-up. 

The News Gets Better. 

PC MagNet is administered 
by CompuServe, the world’s 
largest commercial on-line 
information service. All you 
need is a modem. If you 
are currently a member of 
CompuServe, simply type 
GO PCMAGNET at the ! 
prompt. 

Powerful Free Utilities 

PC Magazine^ utilities have 
gained worldwide fame for 
their speed, power, and ease 
of use because they help 
you work faster, better, and 
smarter. You can move and 
copy information swiftly and 
efficiently. Sift through directo- 


ries easily. Create pop-up help 
screens. PC Magazine^ unique 
programs can help you do all 
that and much more. 

Enjoy Real-time Interaction 
With Other Readers 

Interact with other readers 
in your specific area of interest. 
Share a program modifica- 
tion with your peers; unravel, 
discover, solve, explain, or 
unlock questions or problems. 
hike PC Magazine, PC MagNet 
has these special sections: 

• Power Programming 

• Languages 

• Environments 

• Spreadsheet Clinic 

• Power User 

• PC Lab Notes 

• PC Tutor 

• and more... 

PC MagNet is your ideal 
platform for discussing what 
was in User-to-User or sharing 
your latest 1-2-3 macro. And 
no matter what language 
you program in - assembler, 
BASIC, C, or Pascal - PC 
MagNet is at your service. 

And There Is More! 

“Sit in on” important con- 
ferences with industry gurus, 
PC Magazine editors, and 



Instant Access 


PC product developers with 
PC MagNet’s real-time Focus 
Group Facility. 

Upload submissions to Con- 
nectivity Clinic, Spreadsheet 
Clinic, User-to-User, Power 
User, Languages, and PC Tutor. 

React to anything you’ve 
read in PC Magazine by 
sending a letter to the editor. 


hiiutii 




To PC Magazine’s Universe 


Contribute to the Download 
libraries. 

Send electronic mail to 
and receive it from other 
PC Magazine readers. 

Download the PC Labs 
Benchmark Series of hardware 
tests, as well as some of the 
most popular shareware. 


liike Advant^ Of This Out- 
standing New Service Today 

PC MagNet opens an entire 
universe of information and 
advice, and your on-line time 
is only $12.50 an hour for 
round-the-clock access. There 
are no monthly minimum 
charges, and you pay only for 
what you use. 


One Call Gets You Started! 

You don’t need to be an expert 
at communications to take fiili 


advanti^e of PC Meet’s extraor- 
dinary benefits. 

l.To subscribe, set your modem 
to: 300 or 1200 bps, 7 data bits, 
even parity, 1 stop bit and M du- 
plex. CaU one of the numbers listed: 


Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston MA 
Chicago, IL 
Cleveland, OH 
Dallas, TX 
Detroit, Ml 
Houston, TX 
Los Angeles, CA 
Miami, FL 
Minneapolis, MN 
New York, NY 
Newark, fO 
Philadelphia, PA 
Pittsburgh, PA 
San Diego, CA 
San Francisco, CA 
Seattle, WA 
St. Louis, MO 
Washington, DC 


(714) 520-9724 
(404) 237-3003 
(301)254-7113 
(617) 542-1796 

(312) 693-0330 
(216) 771-6860 

(214) 953-0212 

(313) 255-9207 
(713) 462-0202 
(213) 739-8906 
(305) 266-0231 
(612) 342-2207 
(212)422-8820 

(201) 624-6565 

(215) 977-9758 
(412) 391-7732 
(619) 283-6091 
(415) 956-4191 
(206)241-9111 

(314) 241-3102 

(202) 388-4280 


(Note: Afl£r you have become a member, you can locate a local 
lelepbone access number, or 2400 bps service, by typing GO 
PHONES at the ! prompt.) 

2. When you receive a Connect 
or Carrier Detected message, 
press Ctrl-C. 

3. At the USER ID prompt, type 
177000,5000. 

4. At the PASSWORD prompt, 
type PC*MAGNET and press Enter. 

5. At the Enter agreement 
number prompt, type Z10D8811 
and press Enter. 

6. Register your name and 
provide billing information. 

7. Your personal User ID 
number and password will be 
displayed at the end of the 
subscription process. Please 
record them in a secure place. 

8. A new password will arrive 
in the mail within 10 days to 
confirm your subscription. 

There are no connect charges 
for PC MagNet during the 
subscription process. 




“Now that you’re in 
the executive suite, Dodds, 
you’ll have a company car, 
an unlimited expense account 
and Sony diskettes’.’ 


T jP hen you think about 
I yi X it, ith only fitting that 
IX IX leaders of industry 
W W insist on the leader 
in magnetic media: Sony 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

Thath why today Sony is a 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.5" disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally we had quite a 
head start when the others 
finally decided on playing follow 
the leader. 

And the same engineering 
and technology we applied to 



create the finest magnetic media 
for our 3.5" floppies was applied 
to all of our magnetic computer 
media. So our 5.25" floppies are 
remarkably reliable, too. 

Thath why people who abso- 
lutely can't afford to lose their data 
insist on Sony 

But for those at the top, insist- 
ing on Sony disks isn’t just a sign 
of high standards, ife also a sign 
that you've arrived. 



THE ONE AND ONLY* 


<C 1987 Sony Corporation of America Sony and The One and Only are trademarks of Sony 
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PRODUCTIVITY 

■ ROBERT L. HUMMEL 


PC TUTOR 



Coping with the wear and tear of the power on! off cycle; getting extra power using NEC and 
Intel chips in tandem; making new ATs boot up with NumLock off and cursor keys working. 


CREATING ASCU FILES 

I had difficulty converting a DEBUG 
script from one of your previous columns 
into a .COM file. DEBUG refused to ac- 
cept an ASCII file that was created using 
WordPerfect. When I created the file using 
the COPY CON command, DEBUG ran 
with no problems. I’ve previously encoun- 
tered the same difficulty with batch files I 
assembled with WordPerfect. What’s the 
problem? 

Yvan Huneault 

Montreal, Quebec 

Canada 

DOS and DEBUG understand only pure- 
ASCII files. Most word processors. Word- 
Perfect included, embed non-ASCII codes 
into their files to represent special format- 
ting. DOS can’t understand these codes, 
and the results are unpredictable . Any 
word processor worth the floppies it's sold 
on should provide a method for converting 
a formatted file into a pure-ASCII text file. 
To do so in WordPerfect, use the Ctrl-F5 
key combirmtion to save the file as a DOS 
text file in ASCII format. 


PC POWER PROBLEMS 

I use a PC with a 20MB hard disk installed. 
Often, during the course of my work ses- 
sion, I have to leave the machine for a peri- 
od of time. What length of time would you 
recommend as the point when turning a 
hard disk PC off is better than leaving it on 
when you need to interrupt your use? 1 re- 
alize that turning the power on creates 
wear, but so does the continuous rotation 
of the disk. If I plan to return in I hour. 


would it be better to leave it on or to turn it 
off and power-on again when 1 return? 

Leonard C. Herr 

Christiansburg, Virginia 

The answer to this question is an unequivo- 
cal "it depends." I’ve always believed 
that the current surge and electronic shock 
caused by the power on/off cycle does 
more harm to computer components than 
continuous operation. Keep in mind that 
the power onloff cycle shocks all compo- 
nents, not just the hard disk. Memory 
boards, CPUs, and displays are all subject 
to wear. A hard disk, while spinning, is 
simply running an electrical motor. I can’t 
ever remember one failing because the 
motor or spindle failed. 

When I leave the PC Magazine offices, I 
turn cff the peripherals (monitor, printer, 
etc.) but leave the PC system unit in my of- 
fice on continuously. The main reason is 
convenience. To be able to use my office 


■ Any word processor 
worth the floppies it’s sold 
on should provide a 
method for converting a 
formatted file into a pure- 
ASCII text file. 


PC while home, it must be turned on and 
connected to a modem. And should the 
computer break. PC Magazine would, of 
course, pick up the repair bill. 

At home, however, / take a different 
tack. When / need my machine, I turn it on. 
When / don't. I turn it off. During dinner 
breaks, which last about an hour. I'll leave 
the machine on, just blanking the display 
screen .If I’m going to be away longer than 
that, or maybe not return at all. I'll shut 
the computer off. 

In each case, however, if I’m not using 
it. I park the hard disk heads. This is prob- 
ably the simplest and most important thing 
you can do to protect your computer while 
you’re away. If the power fails, or you turn 
it off, the head will land safely away from 
your data. 


MIXING PROCESSORS 
I recently purchased an Intel 8087 numeric 
coprocessor for my PC. Before I installed 
it, I called Intel to check if it was safe to use 
the 8087 with the NEC V20 1 was currently 
using. Alas, Intel said it was a bad idea and 
that I should dig out my old 8088 for use 
with the 8087. Why won't the V20 work 
safely with the 8087? 

A. Kristian Dekom 

Ringwood, New Jersey 

Not having been party to your conversa- 
tion with Intel, it's hard to speculate as to 
why its staff said the V20 was incompatible 
with the 8087. Perhaps it’s somewhat like 
calling IBM and asking if you can put a 
Compaq disk drive in your PC — I have a 
feeling IBM would also say it was a bad 
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NOVELL USERS 


■ PC TUTOR 


Eliminate repercussions 
caused by loss or 
damage to your keycard. 

Run Novell worry free 
without the keycard. 

The NetSafe program will 
allow Novell’s Advanced 
Netware 2.0, 2.0a, 2.1, SFT & 
MicroChannel to run without 
the keycard. 

NetSAFE 

- provides protection and 
back up of your system 

- frees a slot in your server 

- allows the server to exceed 
12 MHz bus speed 


NetSAFE $99.°° US 


Visa, Mastercard or Amex 

plus $10.00 handling 


other products available for : 
CadKEY, Cadvance, P-CAD 


NASDEC (Manitoba) Inc. 

125 Garry St., Unit 72 
Winnipeg, MB Canada 
R3C 3P2 
(204) 956-2798 
fax (204) 943-3702 


Nasdec 



ORCLE no ON READER SERVICE CARD 


idea. As for working with the 80S7 math 
coprocessor, the V20 should present no 
problems. / have run this particular com- 


■ After we got used to the 
original PC and AT 
keyboards, on which the 
number pad defaulted to 
the cursor keys, IBM did 
us dirt again when it made 
NumLock default to on. 


bination for several years in my PC with 
no ill effects of any kind. The real question 
about the NEC chip is, why didn't Intel 
think of it first? 

Originally popularized as a fast re- 
placement for the 8088, the NEC V20 is 
actually much more. First, the chip uses 
CMOS (Complementary Metal-Oxide- 
Semiconductor) construction. This allows 
it to run cooler and draw less power than 
the standard TTL (Transistor-Transistor 
Logic) 8088 — a feature especially impor- 
tant to manufacturers and users of laptop 
computers. Less power consumption 
means smaller, lighter computers that can 
run longer on a single battery charge. 

But while lower power use is important 
to laptop users, the V20 holds significant 
advantages for desktop users as well. For 
example, one cf the slower operations on 
the 8088 is calculating the effective ad- 
dress (EA). Whenever data is moved to or 
from memory, the correct place in memory 
must be determined. Often this involves us- 
ing segment register math and implied in- 
dexing. The 8088 perforpis this calcula- 
tion by executing many small steps 
(microcode instructions) internally. This 
takes time. In contrast, the EA calculation 
in the V20 is performed rapidly in hard- 
ware. This is one reason PCs with a V20 
installed return such a high number using 
The Norton Utilities’ SI test. 

Besides adding the EA hardware, two 
major improvements were made to the ma- 


PC MAGAZINE ■ JUNEI4, 19 
378 


chine instructions. In addition to executing 
the 8088 opcodes, the V20 will directly ex- 
ecute all the 80286 real-mode opcodes. 
This means that compilers and assemblers 
that offer the option can be set to compile 
for the 80286 and still execute on the V^O. 
Note that protected-mode code ( like OS/2 ) 
is not supported. 

The second improvement isn’t widely 
known or used in the IBM PC world. The 
V20 can be switched into 8080 compatibil- 
ity mode. Thus, with the proper setup soft- 
ware, PCs equipjted with a V20 can direct- 
ly execute programs written for the older 
8080 CPIM computers . 


UNLOCKENC NUMLOCK 

Perhaps the simple question I have has 
been answered before. My IBM PC AT 
boots up with the NumLock on. If I forget 
to turn it off before going into some of my 
applications, like APL, that change the 
key assignments. I'm stuck! What can I 
add to my AUTOEXEC.BAT file to turn 
NumLock off at the start ? 

H. Martin Weingartner 

Nashville, Tennessee 

After we got used to the original PC and 
AT keyboards, on which the number pad 
defaulted to the cursor keys, IBM did us 
dirt once again when it made NumLock de- 
fault to on. Fortunately, there is a clean, 
simple fix for the problem. Figure I shows 
a program you assemble with DEBUG to 
create NUMLKOFF.COM. Running the 
program will set NumLock off regardless 
of its present state. 

The status of the shift indicators is kept 
at OOOOd)4l7h, a byte in the BIOS data 


N NUMLKOFF.COM 

A lee 

POP DS 

AND BY [417],DF 
INT 20 

RCX 

8 

H 

Q 


Figure 1 : Tvpe these instructions into DEBUG 
to create the file NUMLKOFF.COM. Be sure 
to include the blank line ffier the INT 20. 

8 8 
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Shift Status Byte Kncoding 


(1 = On) 


Insert mode 
CapsLock 
NumLock 
ScrollLock 


1 

Bl 

IBI 

IDBDQ 












(1 


= Pressed) 


Right Shift 
Left Shift 
Ctrl key 
Alt key 


The shift status byte, located at 0;4i7h in the BIOS data area, 
reflects the current status of the Keyboard toggle states and 
the positions of certain shift keys. 


area in low memory. Each bit in this byte 
reflects some piece of information about 
the shift state of the machine at that in- 
stant. The contents of the byte are labeled 


m NUMLKOFF shows 
just how simple a program 
can be under DOS . The 
entire thing can be 
created in about 15 
seconds. 


with their meanings in the diagram ' ‘Shift 
Status Byte Encoding." 

NUMLKOFF shows just about how 
simple a program can be under DOS. The 
entire thing can be created in about IS sec- 
onds. (The OS/2 version is still compiling.') 
The POP DS instruction loads the DS reg- 
ister with a zero that was placed on the 
stack by DOS. NUMLKOFF then simply 
forces bit 5 to zero by masking it with the 
valueDFh(1 101 1 1 1 1 binary). ThelNT20 
instruction terminates the program and re- 
turns you to the DOS prompt. 


SNOW REMOVAL 

Many articles and books have discussed 
the causes of the video interference 


(“snow”) you see on many color monitors 
when a program writes directly to video 
memory. To avoid snow, it’s always rec- 
ommended that characters be written only 
during “retrace” periods. The articles, 
however, always seem to stop short of ex- 
plaining the exact procedure required to 
accomplish this. 

Could you please indicate a good 
source for this information? 

Tancredo Ortega 

New York, New York 

At the risk of seeming biased, I believe you 
already have one of the best sources of 
technical information and examples in 
your hand — PC Magazine, In PC Lab 
Notes, in the October 13, 1987, issue, 
Ethan Winer explained the technique for 
preventing snow on CGA display adapters 
and presented assembly code examples 
showing how to implement it. The subrou- 
tines listed were designed to be called di- 
rectly from BASIC programs, but the tech- 
niques are applicable to any language. 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about IX)S and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine. 
One Park Avenue, New York, NY I(X)I6. 
We're sorry, but we cannot answer ques- 
tions personally. GS 


PC voice 

maiL 

nowonly 

$ 199 . 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 


bps modem. For an 
ear-opening business 
^plications demo, call 

1 (800) 6-WATSON 

(in Mass., (617) 651-2186), 
Tb order, call 1 (800) 
533-6120 (in Mass., 



(617) 655«)66). 

Credit Cards 
Accepted. /IMCU/D^S 


coMRcnm 

. MODEM! > 


Watsori 


Natural Microsystems Corporation 
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To Coniiect Wth 
Coimaq, GoThrou^ 
Businessland 


Integrating the lightning-fast 
COMPAQ DESKPRO 386/20" and 
the COMPAQ PORTABLE 386" 
into your local area network is a very 
effective way to increase office 
efficiency and productivity. 

For starters, they’re the fastest PCs 
on the market today. The COMPAQ’ 
cache memory controller provides 
a 25% increase in performance over 
other 20 -MHz 386 PCs. Plus its 
unique disk caching ability decreases 
access time. 

Another benefit is flexibility. With 
Novell* NetWare^ you can change a 
workstation into a high-performance 
network server. Which means you’ll 
get the most out of all your other 
systems, too. 

Networking your office with 
COMPAQ prc^ucts is relatively easy, 
when you go through the experts at 


Businessland.* After installing over 
6,000 local area networks for some of 
the nation’s largest corporations, you 
can be confident that we know the 
right connections. 

BUSINESSLAND 
NETWORKING SEMINARS 
To learn more about networking, you 
can go through Businessland, too. Call 
1-800-328-8383 for more information 
on the seminars in your area. 

Work Group Networking— All the 
basics of planning a network. 

PC and Mac Communications— The 
how’s and why’s of connecting PCs and 
Macs to mini’s and mainframes. 

Connectivity — Systems engineers 
discuss how the latest technology affects 
your network. 

Busifessu^ 

A Different Kind of Computer Company 




IVadcmarlaVowner. COMMQ DESKPRO 366/20. COMR\Q PORTABLE 366. COMPAQ/Compaq Computer Corporation: NovrD. NetWare/Nuvell.Inc. Businessland and the Businessland logo are registered trademarks of Businessland tnc. 
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PRODUCTIVITY 

■ FRANK J. DERFLER, JR. 


Connectivity 

CLINIC 

High-performance networks tend to have dedicated file servers, but it is possible to increase 
throughput on your peer-to-peer network while keeping it cost-effective and flexible. 



NETWORK SPEED 

Our firm has six IBM PC ATs and a Com- 
paq Deskpro 386/20 on an IBM PC Net- 
work using Version 1 . 10 of IBM’s PC Lo- 
cal Area Network Program. I am 
beginning to realize how painfully slow 
this system is, especially when using 
shared databases. 

We want to add another computer to the 
network, but we’ve learned that IBM no 
longer manufactures the network adapter 
card we need. 

We have our software set up so that 
each PC can access information from por- 
tions of every other PC’s hard disk, so soft- 
ware that requires a large centralized file 
server, such as NetWare, is something we 
would rather not invest in. We have a net- 
work capacity of 320MB spread through- 
out the system and don’t want to invest in a 
file server with one large disk. 

Ideally, we would like a system that 
doesn’t involve a tremendous hardware in- 
vestment in boards for the individual PCs 
and allows us to use the PC Network coax- 
ial cable we have already run to our 22 of- 
fices. Some of our attorneys have Macs at 
home, so we are also interested in network 
compatibility for Apple products. And we 
would like to see a substantial increase in 
file transfer speed with the new network. 

The research I’ve done so far seems to 
point me toward the IBM Token-Ring Net- 
work, but I’m afraid of being (expletive 
deleted) by IBM again. I understand 
IBM’s PC LAN is now on Version 1 .2, but 
I can’t seem to find anyone who can tell me 
if it is any better than the older version. 
When I cil IBM, they tell me to call a lo- 


cal dealer who can’t seem to get any infor- 
mation out of IBM. 

Rick Leeper 

Austin, Texas 

What a perfect letter for this connectivity 
blockbuster issue! Mr. Leeper. your letter 
gives me an excuse for taking the space to 
lay out some facts, and my opinions, about 
networking software and performance. I 
have some good news and some sugges- 
tions for improvement. 

First, IBM never made its now-defunct 
PC Network cards. They were, and are, 
made by Sytek Corp. Sytek will provide 
you with more cards and anything else you 
need to keep the network operational. The 
Sytek 6120 card is an improved version of 
the IBM network adapter card that you're 


currently using in your machines. 

Accommodating the Macs calling from 
home is easy, too. At night, set up a PC 
workstation running Remote or Carbon 
Copy. Both these programs can communi- 
cate with any kind of computer dialing into 
them, so the Macs will be able to use the 
network resources. It is much better to 
send keystrokes and screens through the 
phone lines than trying to exchange data 
packets. 

That is the end of the good news. 

The bad news is that after testing every 
network operating system we could lay our 
hands on. we found that LAN operating 
system software falls into two distinct cate- 
gories: high performance with a dedicated 
server and mediocre performance on a 
peer-to-peer, or nondedicated, system. 


Network Throughput 

Approx, kilobits 


Configuration 

Seconds 

par second 

10-NET alone 

1,190 

103.2 

10-NET plus RAMdisk 

790 

155.5 

10-NET plus cache 

1,100 

111.7 

10-NET plus Awesome I/O 

964 

127.4 

10-NET plusBalRAM 

814 

150.9 


This table shows the time required for each configuration to perform 
a mixed set of read/write tasks using sequential and random patterns. 10-NET 
networking software and 10-NET cards were used with various options. Expect similar 
results with other well-behaved peer-to-peer network operating systems. 

The configurations are listed in increasing order of cost, which corresponds 
with decreasing order of ease-of-use. The results indicate tfiat more expensive 
is not necessarily more effective. 
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As your letter points out, peer-to-peer 
systems are flexible and economical. They 
work beautifully in office workgroup situa- 
tions like yours. But the high-performance 
peer-to-peer resource-sharing LAN oper- 


ating system you ask for is a contradiaion 
in terms — high-performance operating 
systems rely on a dedicated server. 

It is very clear that the rated transmis- 
sion speed of network interface cards is 


CHECKSand 
BALANCES 

(CDESOFmRE) 

CHECK REGISTER SYSTEM 
FOR HOME OR BUSINESS 

B'ORGMIZE TOUR FINMCES 
B'EAST TO LERRN 
BTRUE BRNK BAUNCE UWATS ON 
OISRLitT 

B’OUTSnNOINB RtUIE 

"Checks & Balances Joins. ..my short list 
of programs that are designed for the wiy 
a human being works rather than how a pro- 
grammer thinks”... Peter McWilliams, 
Universal Press 

"A versatile home-accounting program”... 

PC Magasine 

"Checlu & Balances is powerful and fun to 
use.”... 80 Micro 

Checks & Balances is one of the most power- 
ful programs you can buy. Use it as a simple 
check register system....YOUR CURRENT 
CHECKBOOK BALANCE AND BANK BAL- 
ANCE ARE ALWAYS DISPUYED ON THE 
SCREEN. Use it as a home accounting sys- 
tem to simplify budgeting and end of year tax 
reporting. Use it in a small business to create 
a profit and loss report. In short, Checks and 
Buances is an amazingly simple system to 
use that grows as your needs grow. 

CHECKS t B*UIHCES...FaWR[S: 

■ Balance your checkbook 

■ Haxtdie checks, cash and credit card 
traruactlons 

■ Easy checkbook reconciliation 

■ Print checks with or without payee address 

■ Works with all printers including Laser 
Printers 

■ Supports all monochrome and 

color monitors 

■ Mistakes are easy to correct 

■ Produce profit & loss reports 

■ TVack income and expenses 
* for tax purposes with user-de- 
fined categories 

■ Flag tax-related items 

■ Produce a net worth statement 
■ Split a transaction between multiple 

categories 

■ Manage your bills. Pay them right from 
Checks & Balances when due ... or when you 
want to (Accounts Pa)ttbtc) 

■ User defined categories or chart 
of accounts 

■ Establish a budget 




■ Regular monthly bills can be paid 
automatically 

■ Instant screen or printer reports always 
available 

■ Keeps track of travel, time and mileage. 
Essential for business tax records 

■ ATM (Automatic Tbller Machine) with- 
drawals and automatic debits from the 
checkbook are entered as easily as any check 
or deposit 

■ Versatile name/address file for printing 
addresses on checks 

■ Import and export information from other 
software programs 

■ Search for entries by date, check number, 
or anything in the payee or memo field 

■ Keeps track of savings accounts 

■ Checks & Balances allows 39 characters 
for the payee and 45 characters for memos 

■ Checks & Balances always remembers your 
next check number (or enter a new check 
number) 

■ Save keystrokes... 

■ Low cost tractor-feed checks available toll 
free from DELUXE (and others) 

■ Keeps track of money owed to you 
(Accounts Receivable) 

■ Provides Balance Sheet and Net Worth 
Statements for business or home 

■ Create profit and loss (income/expense) 
report as well as cash flow report 

■ n’int mailing labels, Rolodex cards, index 
cards and envelopes 

■ Handles multiple checkbooks 

■ FREE phone support for registered users 

■ Checks & Balances is NOT COPY 
PROTECTED 

■ Uses easy to remember English commands 

■ Includes manual and sample data 

■ FREE QUARTERLY NEWSLETTER ALWAYS 
KEEPS YOU UP TO DATE 

CHECKS & BAUHCES 
...$ 74.95 

(For any IBM or compatible system, floppy or 
hard disk drive, supplied on either 3 1/2 inch 
or S 1/4 inch diskettes) 


PC EXPRESS “ 1 - 800 - 321-7733 Ea a 
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much less important in determining net- 
work throughput than the speed of the net- 
work Operating system software and the 
disk drives. Using the same S-MHz IBM 
PC AT as a server, software allowing non- 
dedicated operation averages throughput 
in readi write activities that ranges (within 
about two standard deviations of the 
mean) from 90 to 170 kilobits per second. 
Software requiring dedicated operation 
^NetWare, VINES. 3+ShareI averages a 
throughput of between 260 and 450 kbps. 


■ You can get improved 
throughput of about 50 
percent by operating from 
a RAMdisk. 


The type of interface card used causes the 
throughput to vary within a certain range, 
but the netw'ork operating system and the 
disk drive on the server set the range. 

Since you want to keep the flexibility of 
peer-to-peer networking, there are several 
things you can do to improve perfor- 
mance. (The results o / our lab testing, us- 
ing the 10-NET peer-to-peer operating 
system in various configurations, are sum- 
marized in the table “Network Through- 
put," which lists the items in ascending or- 
der of cost and practicality.) 

First, install a RAMdisk on the servers 
and put the heavily used data flies in the 
RAMdisk. This means you must install lots 
of extended memory in every server and 
follow strict administrative practices to 
copy data from the RAMdisk before shut- 
ting down. You can expect improved 
throughput of about 50 percent by operat- 
ing from a RAMdisk. 

Second, when flies are too big for a 
RAMdisk, install a disk cache program. Of 
many disk-caching programs on the mar- 
ket, 10-NET has the best we have seen. 
Using lO-NET'i disk-caching program 
resulted in an average 10 percent improve- 
ment in random read! write tasks (more on 
sequential reads). Of course, you lose 
RAM to the disk cache, but you can put the 
cache in extended or expanded memory. 
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Third, if a 10 percent increase in net- 
work throughput isn't enough, try the 
Awesome HO. This product from CSSL 
Inc. (tel.: (213) 493-4818) is a soft- 
warelhardware combination that refor- 
mats your disk and manages the BIOS for 
optimum efficiency. Wp found that the im- 
provement in throughput ranged from 15 
to 22 percent with this product. The Awe- 
some HO isn't compatible with every net- 
work, but it does work with well-behaved 
operating systems like IBM's PC LAN and 
10-NET. 

Fourth, we tried using BatRAM from 
Santa Clara Systems (tel.: (408) 729- 
6700) as a server drive. BatRAM is a sol- 
id-state disk drive (up to 20 megs) that is 
battery backed and portable. Using Ba- 
tRAM as a drive (it could also be a very big 
cache) gave us about the same improve- 
ment in throughput as using a RAMdisk: 
about 50 percent. BatRAM works with any 
well-behaved DOS-based network operat- 
ing system. Expect about a 10 to 15 per- 
cent improvement in network throughput 
under NetWare, Version 2.1. 

You cannot add several of these options 
to accumulate the gains of each option. 
For example, using both the Awesome HO 
and a cache on the network is likely to 
trash the system. 

Finally, some advice about tuning the 
network. The most primitive but effective 
method of "tuning" a peer-to-peer net- 
work is to arrange the files so that as little 
data as possible is pulled through the net- 
work. Keep as many application programs 
and private data files on local disks as is 
practical and use the servers only for data 
you must share. 


NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we’ll gladly an- 
swer any questions you have, at no charge. 
We’re sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box, named CON- 
NECTIVITY CLINIC). as 



dBFasf 


-vs- 
Clipper 


f compiles and delivers a typical .EXE file in under 5 seconds, while 

f • Clipper is still plodding through a 4 minute compile/Unking routine 

And check out our blistering execution speed .... We blow away the competition! "Why wait?" 


With Clipper's lumbering "overhead," the smallest possible execute file is 
I VI. • J20KB ... and it mushrooms from there! dBRut’s ultra-efficient "runtime 
engine" results in amazin^y compact code, as small as 1KB! 

dBFast delivers very hi^ dBase HI compatibility. It supports dBase .NDX 
^‘*"**^^ t'Vl. • fligj and is LAN-capable right out of the box. It’s many features include 
AUTOLOCK, SOFTSEEK, APPEND, BROWSE. CHANGE. EDIT, and dBFast supports external PROCEDURE HLES. 


At a fraction of the cost of the competition, dBFast sets the new 
• industry standard for Price-Tb-Performance For developers, distribution 
ri^ts are Royalty-Free And, as an added bonus, dBFast now includes dBEdit, a pr^bsional-grade text 
editor, "Why pay more?" 


The new kid on the block! 


Operation 

dBFast 

Clipper 

Minimum .EXE file size 

Ikb 

120kb 

^ Compiling/Linking 

5 Seconds 

4 Minutes 

. Execution Time 

10 Seconds 

51 Seconds 

PRICE 

$99 

S()95 



Now Indudes Professional-Grade Ibxt Editor 
■ Fastest Compilation ■ Smallest .EXE’s 
■ Fastest Execution ■ LAN-Compatible 
Highest dBase Compatibility 


Available through Egghead 
Discount Software. 


60 day Guarantee. 

'ly dBtot for 60 days. If you're not totally satisfied for 
reason, }ust send it back for a foil refond(less flO handling fee). 

Call today! 1-800-356-6356 

Sales information call 1-206-392-0368. Dealer Inquiries welcome. 

Qty SubUMal 

dBFul @ 199 


Shipping: S4 U.S., 
$25 outside U.S. 

(•ddtltMMCbtdd'l pMMpI 


PiymtM (cirdt o«e). 

Card 0: 



1430 Gilmu Mvd. 

dBhM H t tndraHrk of dBfui lac. Saile 2897 

dBase III Plus and Clipper are ngtsimd tndmaris of Atbloa Ibir CMp and Naaiuckei Corp le t pett u t l ; Cl dBFast lac UpB^uh, WA 98027-9399 
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HUBDISK 

COMPUTER PRODUCTS INCORPORATED 


HARD DRIVES 


(^Seagate 


ST 225 

20 MB W/Westem Oig. Controller Kit 

$269 

ST 238R 

30 MB W/Westem Dig. Controller Kit 

289 

ST 251 

40 Megabyte. 40 MS. OnTrack Software 

399 

ST 251 -1 

40 Megabyte. 28 MS. OnTrack Software 

469 

ST 4096 

80 Megabyte, 28 MS, OnTrack Software 

749 

ST 125 

20 Megabyte, V/t" Half Height 

289 

MICROPOLIS 


MICROPOLIS 1335 

72 Megabyte, 28 MS 

MICROPOLIS 1355 

699 

171 Megabyte, 28 MS, 

ESDI Interface 

1429 

ESDE Controller for 1355 

239 



MAXTOR 1140 

120 Megabyte, 28 MS 

1895 

MAXTOR 2190 

160 Megabyte. 28 MS 

1999 

PRINTERS 



Panasonic 


KXP 1524 - 24 Pin. 240CPS, 80 CPS NLQ 

$539 

KXP lOeOi ■ 120 CPS. 24 CPS NLQ 

179 

KXP 1091i - 160 CPS. 24 CPS NLQ 

199 

KXP 1092i ■ 240 CPS. 48 CPS NLQ 

309 

MONITORS 

NANAO 80605. 820 x 620 

$569 

NEC Multisync II 

569 

Magnavox EGA. 690 x 350 

359 

Torch 12” TIL Amber 

69 

Paradise VGA Card 

249 

FLOPPY DRIVES 

5V." 360K Drive 

$79 

5V." 1.2 Megabyle Drive 

89 

3%" 720K Drive W/Mounting Kit 

89 

SHIPPING INFORMATION 


Printers 

56 

Monitors 

55 

Drives 

54 

Accessories 

DISKEHES 

52 

1 $4 First 200 Diskettes - S2 each additional 100 1 

1 APO/FPD/CANADA - Add 1.5 Times Frieght 
1 FOREIGN SHIPMENTS 


1 Call or FAX for Rates 



1 MC, VISA, American Exoress, Discover, 1 

1 Personal & Corporate Checks. 


1 Fortune 1000 and School, 

1 

1 Government Purchase Orders Accepted | 

491 WEST MAIN STREET 


AVON, MA 02322 


(617) 568-9141 

FAX (617) 559-1082 

_J 


CALL TOLL FREE 

1 -800-637-DISK 


Haven^t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

To find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Fhrk Ave., New York, NY 10016, 212-503-5447. 

’Minimum quantity 500 reprints. 
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PC Magazine's Direct Marketing 

Connection and Services 




idilibi 

aiiikiliiji 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

in fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

' You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 


The following m-, 
special section, 

PC Magazine's Direct 
Marketing Connection 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 


•Starch Study, |uly 1986 



★ NEC MULTISPEED it 

MulUSpMd EL 1498 

AMultlSpMd HD wHh 20MB 2299 * 

★ LOTUS ★ 

SYMPHONY 3.S* V«r1.2 249 

METRO 3.5- V*f 1.0 49 



★ PLUS HARD CARD 20/40 . . . 499/649 ic TOSH BA 321SL/341SL . . , 509/679 # 


^ TOSHIBA ★ 

T1200 2269 * T3120 2999 

T3200 3699 ★ T5100 4779 


ir FAX MACHINES ★ 

BELL Faxlln* 1299 

SHARP FO-210 1199 


SYSTEMS 

NEC MuNiSpMd EL 1499 

MumSpeed HO w/20 MB 2299 

NEC 1200/2400 Int Modem 299/399 
NEC Carry Caaa 89 

Battery Pack-Specity EL or HO 89 

Floppy 5.26'’ Ext SOOK for HO 349 

TOSHIBA T1000 w/out Caee 779 

T1000 w/Carry Case 849 

T1100 4- w/out Carry Case . 1389 
T1100-*- w/ Carry Case 1449 

T1200 w/Carry Case 2289 

T1200 w/out Carry Case 2229 

1200 Baud No Slot Toshiba Modem 
for T1200: Installed Add 330 

T3120 w/Carry Case 
T3120 w/out Carry Case 2959 

T3200 w/out Carry Case 3899 

T3200 w/Carry Case 3779 

T5100 w/out Carry Case 4779 

TS100 w/Carry Case 4869 

ACCESSOHIC8 for Toshiba LapTops 
Floppy S K' Ext 380K 
788K Card for TIOOO 
AC Adapter for T1 000 89 

Carry Case for TIOOO 89 

Carry Case lor other rrtodels 
Numeric Keypad T1000/T1200 
Numeric Keypad T3100/3120 
Modem 1200 Int for TIOOO 
Modem 1200 No Slot: T1200 
Modems for T1100-*- /1200/ 
3120/5100 

Toshiba 1200 Int 299 

MultiTech 1200 Int w/sw 249 

Prorr>etheus 1200 Int w/sw . . 249 

Adaptamodem 2400 Int 349 

World Port 1200 Ext 189 

2400 Ext w/AC Adaptor 289 

Toshiba cable for Ext Modems . 20 

Brooklyn Bridpe 89 

Laplink Plu* 99 


DRIVES 


PLUS HARD CARO: Single Slot 

20/40 MB 499/649 

FUJITSU/TEAC 90 Day Warranty 

3e0K/1 2 MB 99/129 

Qrey Face Plate - Add 9 

* SEAGATE: For PC/XT HALF HT* 

PRO PACK 20 MB (ST 225) 279 

PRO PACK 30 MB (ST 238) . 299 

Fully Pretested, PRO PACK includes 
controiter, cables, detailed & illustrated 
100 page manual and format /utility aw, 

Or>e year warranty 

PC/XT Mtng Kit & Filler Plate 10 

FOR AT: 40 MB w/patinionlno sw 

ST 251-1 Half Ht 28 ms 499 

AT Mounting Kit 10 

^^REPAID BY CHECK ONLY 

* POSTMARKED BY JULY IS, 1t> 


PRINTERS 

ALPS PRINTERS 


e ALO 200 Color, Narrow 


18 pin, 200/100 epa 

419 

24 pin. 240/120 epa 

476 

* ALO 300 Color. Wide 


10 pin. 200/100 cps 

819 

24 pin. 200/120 epe 

675 

Tractor ALO 200/300 

75/95 

Ribbon ALO Black/Color 

15/20 

* P3000 9 Pin. 250/135 cps. Wlda 

Sar 8 Par w/Tractor 

699 

w P2100 1$ pM. 400/200 epa, WMa 

Sar 8 Par w/Tractor 

. . 1129 

« P2400 Color, WMo w/Traetor 

18 pin. 250/125 epa 

929 

24 pin. 360/180 epa 

979 

* DICONIX mkJol Parallel 

* 

150 w/3' parallel cable 

339 

NEC P2200 - Par 

349 * 

« P-8 Par 

449 * 

* CP6 Color • Par 

529 * 



* CP7 Cotof - Par 

699 * 



Bi-Oi Tractor for P2/P6 

... 180 

Uni-DI Tractor for P3/P7 

. 80 

BI-OI Tractor for P3/P7 .... 

170 

Cut Shaet Foadar for P2200 

.120 

Cut Shaet Feeder for P2/P6 

230 

Cut Shoot Feeder lor P3/P7 

290 

* OKK3ATA 193 PLUS IBM 

. 419 * 

* TOSHIBA 321 SL 

. 809 * 

w 341 SL 

. 679 * 

KENStNGTON Printer Stand 

20 

* WHh Printar 

. . 10 * 

BACKUP 

ARCHIVE: Uaaa Floppy Cont/DC2000 

40 MB: (QIC 40) Specify XT or AT 

Internal /External 

399/499 

MOUNTAIN: Uaaa Floppy Cont/DC2000 

40 MB: (GHC 40) Specify XT or AT 

Internal /Extemel 

399/499 

DC 2000 Data Cartrtdga 

26 

DC 2000 Box of 5 

115 

DC 600 Data Cariridga ... 

30 

DC 600 Box of 5 

. , 140 


MONITORS 

LOGITECH AutoSync with EGA Card. 

LogiMouse 8 Paint Show 899 

MITSUBISHI Diamond Scan 549 

With Tilt & Swivel 585 

DiamoTKl Scan Tilt 8 Swivel 30 

NEC MumSync n-1402 599 

NEC Multisync PLUS ! 899 

POS UltraSync 549 

SONY lailCR-IS” Trinitron Color 
Ramota TV 8 ROB Monitor . 489 

Sony 1311 to IBM Cabla 20 

SONY MuHiacan 1303 549 

SONY MuHlacan 1302 599 

Sony 1303/2 to IBM Cabla 20 

Sony 1303/2 to MAC 11 Cabla 30 

TAXAN 770 MuttfVlalon plua 549 

ZENITH ZCM-1400 Flat Scraen 889 

With Zanfth Tilt 8 Swivaf 689 

Zanith TiK 8 Swival 30 

UNIVERSAL TMt 8 Swfval 36 


DISPLAY CARDS 


MATH /RAM CHIPS 

e4K RAM 120 na Sat of 9 . . 


$30 

258K RAM 120 na Sat of 9 


100 

80S7*3 PC/XT 5 Mhz 


115 

•0S7.2 PC/XT 8 Mhz 


146 

80287-6 AT 6 Mhz 


189 

80237-8 AT 8 Mhz 


239 

•02S7-10 AT 10 Mhz 


289 

80387-18 for 388 Machinea 


489 

803$7-30 for 368 MacMnaa 


749 

MODEMS 

LAP TOP Modema . . See SYSTEMS 

EVEREX 1200 Int w/BHCom 


95 

2400 w BHCom Int/Ext 

179/199 

HAYES 12006/1200 Ext . . 

239/299 

For SmartCom n Add 


40 

NOVATION Parrel 1200 Ext. Siza of 

Caaaatta. Naada no pwr/battary . 

129 

PROMETHEUS 24000 Ext 
TOUCHSASC SYSTEMS 


199 

World Port 1200 Ext 


189 

2400 Ext w/AC Adaptor 


289 

ZOOM HC 2400 Int w/ProComm 

149 


ATI VIP 

With Multi Scan Monitor 

GENOA SuperEQA HIRaa-t^ 
With Multi Scan Monitor ... 
GENOA Naw VGA 
With MultiScan Monitor 
NBC MVA 1024 

WHh Multi Scan MonHor 

PARAOfSS AutoSwHch 480 
WHh Multi Scan kHonHor 

Paradiaa VGA Plua 

WHh Multi Scan MonHor .... 
Paradiaa VGA Profaaslonal 
WHh MuW Scan Monitor 
TAXAN 667 Gold Card . 

VIDCO-7 Vaga VGA 

WHh MuHl Scan Monitor 

Vaga V-RAM VGA 

WHh Mufti Scan MonHor 

ZENITH Z-449 

WHh MuKi Scan Monitor 

Gem Graph 

WHh any Dieplay Card 


. 309 
260 
219 
- 170 
. 349 
300 
899 
650 
. 199 
180 
2M 
250 
449 
. 400 
199 
299 
250 
549 
500 
299 
250 


KEYBOARD/MOUSE 

KBYTRONIC 101 Kaya for IBM PC. XT. 
AT wKh Fur>ctlon Kays on top row, 
separata Cursor Control Kaypad ar>d 
Numaric Kaypad. With 3 yaars 

Kaytronics warranty 119 

OEM Varsion: Identical Kayboard w/90 

day warranty from us 76 

LOGITECH with Plus softwsra 

PS/2 Mousa 86 

C-7 Sarial or Bus 89 

HIRaz Bus 119 

LogHach Publlaher 60 

LoglPaim/LooiCadd 25/50 

MICROSOFT 2 ButWi w/WndOws 

Bus or Sarial 159 

MOUSE SYSTEMS PC Mouaa 
Bus or Sarial 119 


POWER 


k TIOOO wrCerry CcM 
TIOOO w/Caee a TOOK Card 1100 

T1100* w/eui Carry C«ee 1360 

TllOO-^ w/Carry Case 1420 

T1200 w/Cwry Caiw 2228 

T1200 w/eut Carry Caee 2198 

T3120 w/Carry Caaa 2S48 

TSiaOw/oul Carry Caaa 2916 

T3200W/ out Carry Caaa 3680 

T3200 w/Carry Caaa 3728 

T6100 w/out Carry Caaa 4728 

T8100 w/Carry Caaa 47S8 

LOTUS Sympnony 3.8* Var 1.2 200 

LOTUS Mairo 3 5‘ Var 1 O 30 

aOWLANO Srdafcicx Spacify 5 28 or 3.8 30 

★ FOREIGN ORDERS it 


if FREE DELIVERY ir 

e PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Simply men the check for the exact amount (CA add 5%) as ahown har# wHh your 
order. We will ship your order UPS Ground. FREE of any othar chargaa. it la that 
simpla. For 2 Day AIR shipmant, add 248 (Min $10). For Printers 8 MonHors 548 
(Min $30). Money order/Bank check orders shtppM immediatsly. Personal/Co. 
checks delay shipment 2/3 weaks. (Credit Card or^rs ara not considered prepaii). 

if SUPER SPECIALS it 


DICONIX ISO ParHIol v 
wNh purchaaa of any Laptop 
TOSHIBA 3218L w/Pw Cabla 
T08MSA 3418L w/Par CaWa 
76SK Cwd for TIOOO^ 

Numaric Kaypad: Spaoify Modal 
PLOPPY 8.28* ext 280k 
M008IM: 1200 M lor TIOOO 
• FerT110Ow/1200/312O/6l00 « 
ToaMba 1200 imental . 

Muarraeh 1200 im w/aw 
Prematttaua 1200 kw w/aw 
Aoaptamodam 2400 Irw . 

World Port wNh TeahNM Cabla 
e»1amw 1200/2400 


1278 

1148 

220/280 


ALPS ALO 324 w/par cabla 
MLL Faxttna. 

MURP FO-210 

HAYS* 12008/1200 Ext 

MAVn 12008 wNh SnwtCom o 
ISOUNTAM Backup: SpaoHy XT or AT 

40MB: Miarrtal/Exiamal 370/470 

MOUSB BYSTBHB PC Mouaa: Bua or Bar 

w/Pep Up Manu SS 

SBCROSOrr 2 Button w/ Windows 

BuaorBarW 160 

LOQITBCH PB/2 Mouaa 76 

LOQITBCM HMaz Bua Mouaa 106 

w/prapatd ordar a 


REPLACEMENT POWER SUPPLIES 

For PC XT 150 Watts 80 

For AT 200 Watts 90 

DATASHIELD Surga Pro 100 79 

300 Watts Turbo Backup 390 

450 Watts Turbo Backup 480 

825 Watts Turbo Backup 680 

1200 Watts Backup 1049 

1500 Watts Backup 1340 

KENSINGTON Msstarpiees 00 

* Ma at arplaea Pkia 100 * 

e Masterpiece Remote 119 * 

* PREPAID BY CHECK ONLY * 
e POSTMARKED BY JULY 16. 19BB * 

NBC MufttSpaad EL w/Caaa 1670 

EL w/Ceaa A 1200 Int Modam 1830 

EL w/CMa 8 2400 Int Modam 1020 

NBC MuWBpaad HO w/Cmo 2300 

NDw/CMaS t ~~ 


For forsign ordsrs add spscial handPig chargo 
of$20psrordsr. Akshlpntsntsadd 1048 (Min. 
$60). For PrMors 8 MonHors 30H (MM. $150). 
8omo Hams may bs mors. CrsdH card ordsrs, 
add 548 to amount owsd. 

FAX: 714-$$1-2$$4 


20a 

POLICY Wn ordar 1100 lor COO I CradnCirdt PrapaO orders Uin 150 Pneas A •vaiNxIily subiKt to chaigo 
Skipping cfargnrary (MM. t10).Pncssr«AoctdNeDunl tor advircapaymani ParaonS/Oo chadu daily arapman 
2/3 aeaka. Add 2H (MM. SQ tor COO A Otooovar. 3N tor MC/ Vtot aid SN tor Ahnr A Optima COO raqwraa 
caNi or caaNar ckaek. No ahoaroom or aMdA aalaa Opan aeei PO mM. ordar $1000. cM tor apacW prtoaa Al 
aNaa And. fl ahaad M ipman N auRact to a 20H ckarga (MM. MO). Not raaponaiHa tor compMtoBty. 
a RO(UFMOUB$:lloeFrt:ttDApm.Pl£A$e CALL RNIT FOB WOBKOfVei «. a 


a COD 
2H 


DISCOVER w MC 
2H 3H 


VISA 

348 


AMEX 

5H 


OPTIMA w 
5H 


NBC Paaoo Par w/Csbia 
NBC Paso Par w/CMIa 
NBC 1408 wT O anoa BOA HMssa 
NBC 1402 w/ParadMa VGA pkja 
MITBUBIBIII 1S71 w/Oanea HMaa 
TAXAN 770 Plua w/Oanoi HMaa 
BONY 1311 w/eabla lor IBM . 

ZENITH ZCM 1400 PM Scraan w« 
Zanit^^^^o^/aMVQA^^ 

★ APO ★ FPO ★ 

For APO/FPO ordsrs. add spsdai handNig 
chsros $20 par ordar. SNppIno chsrQM add 
SH (MM. $20). For PrMiara 8 MonHors lOH 
(MM. $40)- Soma Hams may bo moro. No COO 
ordsrs. CrsdH Card ordsrs, add 648 to amount 


71 4 - 897-21 00 


12WS HOOVER STREET, GARDEN GROVE, CA 92641 


PLEASE REFER TO AO # PC 833 



Leprecard 



FAST 28-65 ms. aCCesS BIG up tO 49MB 

LOW POWER Less than 10 watts of power means less strain on the power 
suDpJy. lower operating tremperatures. atx3 longer component life 


QUALITY Leprecaros feature components utilizing the latest technoiogv from 
Seagate & western Digital 1 year warranty 35 page llustratea user's Guide 
FREE SOFTWARE mduotng TakeTwo. the backup ut*tv named PC magazine 
E ditor's Choice in 1986 & 1987 can for details on the right card for your system! 
30MB esms SOMBflOms 49MB 28ms 

$349 $389 $579 

TANDY 1000/A/sx/TX Leprecards add $20 


3.5" Floppy 
Hits 




instant Laptop & PS/2 compatibilitv 
All kits include bracket to mount in 
5V4" drive bay 

Now included TakeTwo. the backup 
ubiitv PC MAGAZINE named as their 
Editor's Choire 


ffW 




$119 


$149 


720K internal for 1 44 MB mtemat 
PC/XT/AT Requires for AT only includes 
DOS 3.2 or optional driver software 
$19 driver software 


$249 

1 44MB internal for 
PC/XT includes 
high speed floppy 
Controller & cables 
Supports two drives 


PC/XT Disk Hits 




•Drive & 

ODntroler pretested ' 

&formatted 

•Genuine ^ 

Western 
Digital short 
Slot controller 
•30 page instaiahon 
guide & reference manual 
•Cables, mounting screws, full & '■ 
half-height face petes 
•TakeTwo backup software. PC MAOAGINE 
"Editor's Choice" 

•1 year warranty, 30 day Money Back Guarantee 
•Optional 150 watt, UL/FCC approved 
power suodv, $69 

TANDY 1000 kits add $20 



20MB kit $289 

Seagate ST225 2i.4MB/65m$/H3if-Height/i4 8 watts 

30MB kit $329 

Seagate ST230 32.7MB/65ms/h«if-Height/i4 ewatts 

40MB kit $487 

Seagate ST251 42 8MB/H3if-Height/ii watts 
preformatted into a pair of 2lMB/28ms partitions 

65MB kit $549 

Seagate ST277R65.5MB/Haif-Heighr/ii warts 
pre-formatteo into a pair of 32Nffi/28ms partitions 


286^^ Computer 



B your PC running exit of slots, or maybe not capable of 
keeping up with today's applications? Buy our system 
vKith stunning AT class performance, top quality com- 
ponents, at a lltae more than tbe cost of a speedup card. 

80286 processor running at 6/lOMh2 with 0 wait states provides 
a Norton SI rating of 11.5. 8 slots • Room for 1 ful-height and 3 half height dnyes • 200 
watt power supply - Clock calendar ■ Choice of 1,2 or 1 44MB floppy drive ■ Combination 
Hard nsk/Roppy drive controller ■ Maxiswitch 84 or 101 key Keyboard ■ 512 RAM standard 
expandable to 1MB - Award BIOS • 1 year warranty - 30 day money back guarantee 
OPTIONS: 


Increase system memory to 640K or 
1 megabyte of ram CALL 

Monochrome graphics adaptor and 
tilt/swivel amber monitor $ 1 3 9 


Orchid Designer VGA icolori graphic 

3r$878 


adaptor & NEC Muibsync il monitors 
1-0 Board wih serai, parallel, and 
game portsQno Serial optioni $59 




..i' . 'Ji-- 


AT Hard Disks 


1.5 MB Laser Printer 


“One of the taserjet's strongest compefltors." 

INFOWORLD October 5. 1987 


$1595 



• 100?« HP Laseriet, Epson & IBM compaoble 

• 1 5MB RAM Clyes Rjll Page 300dDi graphes 
•vector graphics caoaoility improves speed on 

programs like Autocad & Ventura up to 93% 
•9 resident & 5 soft fonts standard 


• Printer ublty software 
•Serai & Paraiei interfaces 

• 120 day TRW on site namtenance 

• 1 year Warranty 

•Opbonsi All HP style font cartridges 
Toner Cartridge S29 


• Includes OM AT rails & cables 

• SpeedStor or onTrack large drive software 

• Fermarreo Partitioned & Tested 


Sue 

Mooet 

Soeeo 

Cao»arv 

Price 

HH 

Seagate ST251 

40ms 

428MB 

$439 

HH 

Seagate ST251-1 

30ms 

428MB 

$489 

FH 

Seagate ST4096 

28ms 

80.2MB 

$749 

FH 

Micropoiis 1353 

50ms 

44MB 

$555 

FH 

MlCTODOl'5 1335 

29T1S 

7iMe 

$749 

FH 

Maxtor 1140 

27ms 

UTMB 

$1669 


Orchid 


Designer VGA 
1024x768 $279 
Tinv Turbo 286 $289 
Twin Turbo $409 



2400 MNP 
! Modems 

$239/5229 


Western Digital 

$419 


RieCarQ 30 Disk Card 


•Haves ComoatiDie. 300/1200/2400 

• MNP level 4 error correction 

• FREE MIRROR II Software, a S69 value 

• internal model $229. fits in short slot 


Hard /noDDv Controller 
for AT’S 1003- WA2 


above w/ Rii Encoding aq 
for AT'S 1003-RA2 ^ 


2400 Without MNP $189 Ext $169 Int 


Hard only/i 2Mhz uD C i 7 Q 
AT’S. 1 1 interleave ^ ® 

1006-WAH 


Toll Free 

800-722-AT-XT 


California 

805-373-7847 


FAX 

805-379-9345 


2524B Townsgate Road, Dept. P 
Westlake village, CA 91361 

• No extra for Visa/Mastercard iamex add 3%i. 
•Prices Include UPS surface shipping. 

• Federal Express shipping just S1.50 per pound. 

• 30 Day Money Back Guarantee. 

•Corporate & Institucional PO's accepted. 


. kfe* .wii ■ j 'l V ' : V-’lit' 


CIRCLE 184 ON READER SERVICE CARD 


sjiSJDR Microdevices 

^ ^ Complete customer satisfaction ... superior service ... friendly, knowledgeable personm 

■ ■ quality merchandise . ■ . providing the best values in leading edge technology. 


personnel 






DIABLO 

PRIIMTER 


■ LETT6B QUALITY AT 20 CPS 132 COLS 

• 10 12 IS PITCH « PROPORTIONAL SPACING 

• serial a parallel interface 

• AUTO PAPER LOAD FRICTION FEED 

• FULL XEROX WARRANTY 



CEMTRDIMICS 
LASER 
PRIIMTER 

IMEAft TYPESET OUAUTV 
AFFORDABLE A T LAST 

• B PAGES PER MINUTE • 300 DPI RESOLUTION' 

• I YEAR WARRANTY • CHOICE OF EMULATION BOARDS 

MULTI-PRINTER EMULATION BOARD: 

EPSON FX SO EMULATION NOTHING ELSE REQUIRED 
IBM PC GRAPHICS PROPRINTER A DIABLO B30 
EMULATION REQUIRES ADDITIONAL FONT CARD 
HPLJ+ EMULATION BOARD: 

HP LASERJET EMULATION -3 RESIDENT FONTS B 
2 PITCHES ADDITIONAL FONT CARD AVAILABLE 


1.5MB RAM CARD 
EXTRA FONT CAROS 
TONER CARTRIDGES 
PFS FIRST PUBLISHER 


$139.95 
$199.95 
$59 95 
$99.95 


SAMSUIME 

MaiMDCHROME 

MD/MITOR 


• IBM COMPATIBLE 
TTL INPUT 

> 12 NONGLARE 
LOW DISTORTION 
AMBER SCREEN 
I 720 X 350 
RESOLUTION 

• SWIVEL BASE 


IMEC MUL TISYIMC 9599.33 

m ORIGINAL CGA EGA PGA COMPATIBLE MONITOR 

• AUTO FREQUENCY ADJUSTMENT 

• RESOLUTION AS HIGH AS BOO X 5B0 

CASPER EEA 9399.95 

• 15 75 21 85 KHz SCANNING FREQUENCIES 

• 640 X 200 350 RESOLUTION • 31 MM DOT PITCH 

• 14 BLACK MATRIX SCREEN • 16 COLORS 

CASPER RED 9R79.9S 

m COLOR GREEN AMBER SWITCH a 39MM DOT PITCH 
a 640 X 240 RESOLUTION a 14 NON CLARE SCREEN 
a RGB IBM COMPATIBLE a CABLE INCLUDED 



SAKATA 

miMOCHROME 

a IBM COMPATIBLE TTL INPUT 
a 12 NON GLARE SCREEN 
a CABLE FOR IBM PC INCLUDED 


9E9.9S 


MDIMITDR STA/MOS 

MODEL MS-100 $12 95 

a TILTS AND SWIVELS 
a STURDY PLASTIC CONSTRUCTION 

MODEL MS-200 $39 95 

a TILTS AND SWIVELS a BUILT IN SURGE SUPRESSOR 
a INDEPENDENTLY CONTROLS UP TO 5 AC OUTLETS 


f YEAR WARRA]VTY 
DIM MCT PRODUCTS 
BODAYMOIYEY 
BACK EUARAIYTEE 
TOLL-FREE 
TECH SUPPORT 
IMO CREOIT CARO 
SURCHARGE 


LDEITECH 
MOUSE 
s-wnas 



EPROM PROGRAMMER 
IS 


PROGRAMS 27XX & 27XXX EPROMS UP TO 27512 
a SUPPORTS VARIOUS PROGRAMMING FORMATS AND 
VOLTAGES 

a SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

a READ WRITE COPY ERASE CHECK AND VERIFY 
a SOFTWARE FOR HEX AND INTEL HEX FORMATS 
MCT-EPROM 

MCT-EPROM-4 4 GANG PROGRAMMER $189.00 
MCT-EPROM-10 10 GANG PROGRAMMER S299.95 
MCT-PAL PAL PROGRAMMER $269.95 

MCT MP PROCESSOR PROG $199.95 



PC MAGAZINE S EDITORS CHOICE 
ALL MODELS HAVE SERIAL SUPPORT (COMi COM2) 200 
DPI RESOLUTION LOTUS 1 -2 3 SHELL SELF-INSTALLING 
SOFTWARE AND POINT EDITOR- 
SERIAL MOUSE W PC PAINTBRUSH $99.95 

BUS MOUSE W PC PAINTBRUSH $99.95 

BUS MOUSE W PC PAINTBRUSH CAD $149.95 


{ARCHIVE XL 
TAPE BACK-UP 


BACK UP 40 MB IN 40 MINUTES' 

■ EASY-TO-USE MENU DRIVEN 
SOFTWARE 

■ USES STANDARD 
QIC DATA FORMAT 

a FULL & INCREMENTAL 
BACK UP 

a PARTIAL & FULL RESTORE 
AR 5240 XT FOR XT S 4 AT S 
AR 5540 AT at S ONLY 2X FASTER 
TAPE NOT INCLUDED 
. TAPE CARTRIDGE— 40 MB $24.95 



JDR Microdevicss and the JDR Microdevices logo are registered trademarks of JOR Microdevices. IBM. AT. PS 2 are trademarks of International Business Machines. 




^Seagate 


gOlUB 

WAS S649 AN INCREDteLE PRICE REDUCTION' SAVE StSO 
AND GET MORE MEGABYTES PER OOLIAR THAN EVER 
BEFORE THE ST-277 IS AN RLL DRIVE WITH A FAST 40 MS 
ACCESS TIME* 

8T-2n 


WITH MCT>RLL CONTROLLER 
WITH MCT-AT/FH CONTROLLER 


$549.00 

$539.00 


f/£ HEtEHT DRiVES 

ao MB, BS MS, ST-ass ssss.ao 

WITH MCT-HDC CONTROLLER $269.00 

WITH MCT-ATFH CONTROLLER $339.00 

30 MB BLL, eS MS, S7-B3a 
WITH MCT-RLL CONTROLLER $299.00 

WITH MCT-ATFH-RLL CONTROLLER $359.00 

SO MO, SO MS, ST~BSt * 429.00 

WITH MCT'HDC CONTROLLER $469.00 

WITH MCT-ATFH CONTROLLER $539.00 

FULL HEtGHT DRtVES 

30 MB, 40 MS. ST-4038 $559.00 

80 MB, 28 MS, ST-4096 $895.00 


Vb HEtGHT FLOPPY 
DtSK DRIVES 

SV4' TEAC FD 5SB DS/DD 360K $99.95 

5WTEACFO55GDSH01.2M $129.95 

5V4-FUJITSUM2SS1ADSOD360K $89.95 

5V4- FUJITSU M2553K DS HO 1.2M $119.95 

SV4'DSDD360K $69.95 

SV4-D$H0 1.2M $109.95 

iW MITSUBISHI DS DO (AT OR XT) $129.95 


EGA SPECIAL 

SAVE $50. BUY AN MCT-EGA CARD AND CASPER 
EGA MONITOR FOR JUST $499. 


BOMB HARD DISK 
aiMACARD^ 



• SAVES SPACE AND REDUCES POWER CONSUMPTION 

• IDEAL FOR PC S WITH FULL HEIGHT FLOPPIES 


^TERFACE CARDS FROM 

MODULAR CIRCUIT TECHIMOLOEY 


MONOCMBOME BRAPMCS CARO *59.95 

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 123 

■ PARALLEL PRINTER PORT CONFIGURES AS CPTI OR 
LPT2 ■ USES VLSI CHIPS TO ENSURE RELIABILITY 
MCT-MGP 

I EMtANCEO BBAPHICS ADAPTOR *149.95 

I lOOS IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 
I • 2S6K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
I COLORS ■ COMPATIBLE WITH COLOR AND 
I MONOCHROME ADAPTORS 
MCT-EGA 

I COLOR BRAPHICS ADAPTOR *49.95 

I COMPATIBLE WITH IBM GRAPHICS STANDARDS 
I m SUPPORTS RGB COLOR 4 COMPOSITE MONOCHROME 
I • 640 320 X 200 RESOLUTION LIGHT PEN INTERFACE 
I MCT-CG 

I MONOBRAPHICS MULTI Ito S1I9.7S 

I TOTAL SYSTEM CONTROL FROM A SINGLE SLOT- 
• CTRL 2 FLOPPY S SERIAL. PARALLEL GAMEPORT 
I CLOCK CAL • RUN COLOR GRAPHICS SOFTWARE ON A 
I MONOCHROME MONITOR 
I MCT-MGMIO 

I MULTI ItO FLOPPY CO^rrROH£R STB.aS 

I A PERFECT COMPANION FOR OUR MOTHERBOARDS 
I • SUPPORTS UP TO 2 360K FLOPPIES 720K WITH DOS 3 2 
I • SERIAL PARALLEL GAME PORT CLOCK CALENDAR 
I MCT-MIO 

MIO-SERIAL— 2ND SERIAL PORT $15.95 

MULTI I/O CARO *59.95 

USE WITH MCT FH FOR A MINIMUM OF SLOTS USED 

■ SERIAL PORT CLOCK CALENDAR WITH BATTERY BACK. 
UP • PARALLEL PRINTER PORT ADDRESSABLE AS LPTi 
OR LPT2 

MCT-IO 


AT MULTIFUNCTION CARO * 939.95 

ADOS UP TO 3 MB OF RAM TO YOUR AT 

• USER EXPANDABLE TO 15 MB. OR 3 MB WITH OPTIONAL 
PIGGYBACK BOARD (0 K INSTALLED) • INCLUDES 
SERIAL AND PARALLEL PORT 

MCT-ATMF-MC PIGGYBACK BOARD $29.95 

ATMFSERIAL-2ND SERIAL PORT $24.95 

AT MULT! I/O CARD SSS-BS 

USE WITH MCT-ATFH FOR MINIMUM OF SLOTS USED 

• SERIAL. PARALLEL AND GAME PORTS m USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 
MCT-ATIO 

ATIO-SERIAL— 2NO SERIAL PORT $24.95 

576 * RAM CARO * 59.95 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

• USER SELECTABLE CONFIGURATION UP TO 576K 
m USES 64K 6 256K RAM CHIPS (ZERO K INSTALLED) 

MCT-RAM 

EXPANDED ME/RORY CARO * 929.95 

2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY 
FOR AN XT • CONFORMS TO LOTUS INTEL EMS • USER 
EXPANDABLE TO 2 MB • CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY RAMDISK AND SPOOLER 

MCT-EMS 

MCT-ATEMS AT COMPATIBLE VERSION $139.95 


RLL DISK CONTROLLER StlB.BS 

RLL HARO DISK CONTROL FOR YOUR XT COMPATIBLE 

• SUPPORTS UP TO TVYO RLL HARO DRIVES 

• IMPROVES DATA STORAGE SPEED AND EFFICIENCY 

MCT-RLL 

ATFM CONTROLLER * 949.95 

FLOPPY HARD DISK CONTROL IN A TRUE AT DESIGN 
• SUPPORTS UP TO 2 360K 720K 1 2MB FDD S AS WELL 
AS 2 HOD S USING STANDARD CONTROL TABLES 

MCT-ATFH 


inV 



IIMBOARO 3 BB/PC tBBS.aa 

UPGRADE YOUR XT TO A 366 FOR LESS THAN SlOOO 
* • 16 MHZ PROCESSOR REPLACES 6066 ■ 1 MB 

INSTALLED • EXPAND TO 3MB WITH PIGGYBACK CARO 
■ 5 YR WARRANTY 


INBOARD 386 AT 
ABOVE BOARD PS 286 
ABOVE BOARD 266 


$1199.95 
$399 95 
$369 95 


Build A System] 

OYBi 00,000 JOR SYSTERS HAVE 
ALREADY aaav BUILT. EASY TO 
ASSBRBLE IN JUST B HOURS WITH A 
SCREWDRIVER. SAVE /RO/VEY A/YO LEARN \ 
ABOUT YOUR COMPUTBi AT THE 
SAME TIME. 



L 


IlSrHH 


1 \ V 


mDS9a.es 


ID MHi AT CtmiPATIBLE »103e.Dal 

INCLUDES; 12 MHZ BABY AT MOTHERBOARD 2S6K RAM 
MEMORY. MINI-AT CASE W^POWER SUPPLY. AT STYLE 
KEYBOARD. 1.2 MB FLOPPY DRIVE. FLOPPY/MARO DRIVE 
CONTROLLER. MONOCHROME MONITOR. GRAPHICS 
ADAPTOR 

W MHz XT COMPATIBLE 

mvsTBH tsaa.aa \ 

INCLUDES: MOTHERBOARD. 256K RAM MEMORY. 135 WATT 
POWER SUPPLY. FLIP- TOP CASE. AT STYLE KEYBOARD. 

360K FLOPPY DRIVE. MONOGRAPHICS I/O CARD. 
MONOCHROME MONITOR. SERIAL PORT. 2 PARALLEL 
PORTS. CLOCK/CALENDAR AND GAME ADAPTOR RUNS 
COLOR GRAPHICS ON A MONOCHROME MONITOR 

1BMHz1MB3ae 
SYSTEM 

INCLUDES MYLEX 366 MOTHERBOARD. 1 MB RAM ON 
BOARD. 200 WATT POWER SUPPLY. AT STYLE CASE. 
ENHANCED AT STYLE KEYBOARD. 1.2 MB FLOPPY DRIVE. 

AT FLOPPY HARD CONTROUER. MONOCHROME MONITOR. 
MONOORAPHIC5 CARO 

MOTHERBOARDS 

lO MHz SINGLE CHIP XT miDa.9S \ 

Landmark AT spead 4. 1 MHz . Norton SI 2. T 

• SINGLE CHIP USES LESS POWER. IMPROVES RELIABILITY | 

• KEYBOARD SELECTABLE SPEED. 4 77 MHz OR 10 MHz 

• RESET SWITCH. KEYLOCK AND SPEED FOWER 
INDICATORS SUPPORTED 

MCT-TURBO-1Q 

BODOee/BMHz 0379.93 \ 

Landmark AT spaad 8.0 MHz . NortonSI7.7 

m 6 SLOTS (2 8-BIT. 6 16-BIT) AT MOTHERBOARD 

• HARDWARE SELECTION OF 6/6 MHZ. 1 WAIT STATE 

• KEYLOCK SUPPORTED. RESET SWITCH. FRONT PANEL 
LEO INDICATOR 

• SOCKETS FOR I MB OF RAM AND 60267 

MCT-ATMB 

ID MHz MINI BODae 0399.95 

Landmark AT spead 13.2 MHz. Norton S1 11.6 

m 6 MHz. 10 MHz (0/1 WAIT STATE). 12 MHz (1 WAIT STATE) 

• SUPPORTS 25eK-1024K MEMORY 

a RE CHARGEABLE HIGH CAPACITY NI-CULO BATTERY 

• 6 ie-BIT SLOTS. 2 a-BIT SLOTS 

a MOUNTS IN STANDARD XT CASE 

MCT-BATMB-12 

MCT-BATMB 6/10 MHZ MINI 80286 BOARD $389.95 | 

1G MHz MYLEX 00393 01009.00 \ 

Landmark AT speed 24.0 MHz . Norton 5/ 76.0 

• 1 MB RAM ON BOARD. 4 MB VERSION AVAILABLE {NON- 
USER UPGRADEABLE) 

• 6 SLOTS. 2 6-BIT. 6 16-BIT 

• SUPPORTS 60287 MATH CO-PROCESSOR 

• SUPPORTS 80367 W'ADAPTOR CARO ($149 96) 
a 64 KB CACHE FOR NEAR 0 WAIT STATE 
IICT-386MB 

IICT-386MB20 20 MHz VERSION, 1 MB $2249.00 
Landmark AT speed 30. 9 MHz Norton SI 23.0 


JDR MICRODEVICES. 110 KNOWLES HUVE. LOS GATOS. CA 9S030 
LOCAL (408) SGG-SZOO FAX (4081 378-8927 HLEX 171-110 

RETAIL STORE: 1256 SOUTH 8ASC0M AVE., SAN JOSE. CA (408) 947-8881 
HOURS: M-F 10-7 SAT. 9-5 SUN. 12-4 


re"ns Mi'vmumo'de'SlOOO FcHSiHpoinq And n4n4i">g’TKlu0cS2 bOlo/ UPSq/ounOznoSS 50 
UPSao O'defsovur i >b And lo'c^O'de's'nAyreguife Additional snipcxnqcuzrqes pieasr 
COnlactmeSAiesdecaMmenilo'tiwiAniouni CA'o&idents must include appi^ADic sales tai P'<ces 
A'e suCiect 10 chanqe without no)>ce We are not tesponsipie lo' lypographicai e/'ors VW lese've me 
iiqhi lo iimii Quaniiites and to substiiuiemanulaciu'ef An mefchandise subieci 10 pt>or sale A luH 
copy ol ou' terms rs avaiiaoie upon >equesi Hems pictured may only Pc 'epreseniative 


ORDER TOLL FREE 300-533-3000 


COPVRKjHT 1968 JDR MICRODEVICES 


CONTINENTAL U.S. AND CANADA 
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i^rlington 0>mputer Product/ give/ you the 
be/t price/ on IBfH PC/. . . 


IBM AT 339 (8 MHZ) 

1.2 Floppy. 512K. 

30 MB Hard Disk 

w/Monochrome Monitor . . . $3995 
w/Color Monitor $4195 

IBM XT 

CALL FOR CUSTOM 
CONFIGURATIONS 


IBM PERSONAL SYSTEM II 

Model 30, 2 floppies w/Monochrome Monitor 

Model 30, 20 MB w/Monochrome Monitor 

Model 50, w/Monochrome Monitor 

Model 60, w/44 MB and Monochrome Monitor 

Model 60, w/70 MB and Monochrome Monitor 

Model 80, w/44 MB and Monochrome Monitor 

Model 80, w/70 MB and Monochrome Monitor 

Model 80, w/115 MB and Monochrome Monitor 

, w/Color Monitor add $250 


and COMPAQ too! 


$1475 
$1899 
.$2875 
. . $3649 
$3995 
$4695 
$5395 
$8295 


COMPAQ 286 


DESKTOP — 1 Drive 

640K, 40 MB, Monitor $2595 

PORTABLE II MODEL IV — 

1 Drive 640K, 20 MB $2850 

PORTABLE III — 

1 Drive 640K, 20 MB $3695 

w/40 MB $4195 


COMPAQ DESK PRO 


1 Drive, 640K, 20 MB 

Green or Amber Monitor $1695 


COMPAQ 386 


Model 40 (16 MHZ) $4495 

Model w/60 MB-20 MHZ. . . . . $5499 
Model w/130 MB-20 MHZ . . . . $6849 
Model w/300 MB-20 MHZ . , . . $9295 


COMPAQ PORT. 386 

Model 40 $5799 

Model 100 $7295 


COMPATIBLE 

SYSTEMS 

WUGO 10 MHZ 
TURBO XT 

10 MHZ keyboard switchable 
clock speed, 640K Ram, 1 floppy 
drive, 20 MB hard disk, parallel 
and game ports, clock calendar, 
monochrome graphics adaptor, 
monochrome monitor, 3 year 
limited warranty. 

$1149 


DRIVES & TAPES 

360K Floppy for PC $99 SEAGATE HARD DISKS 
360K Floppy for AT $115 20 MB for XT (ST225) . $279 

20 MB Tape for XT. $399 30 MB for XT (ST238) . $299 

20 MB Tape for AT . $339 40 MB for AT (ST251) . $309 

40 MB Tape for AT 40 MB for AT (ST251-1)$479 

or Compaq 386 $459 80 MB for AT $869 

EVEREX PRIAM HARD DISKS 

60 MB Internal .... $679 40 MB $679 

60 MB External . . . $679 60 MB $019 

130 MB $1999 

IOMEGA 

10 + 10 Bernoulli w/Controller $1489 

20 + 20 Bernoulli w/Controller $1829 

External 5'//' for PSIl $279 

PLUS hard card 20 MB $539 

PLUS hard card 40 MB $699 


VIDEO BOARDS 

ATI EGA Wonder $189 

ATI VGA $269 

Compaq VGA $499 

Everex EGA Autoswitch . . $139 

Genoa Super Hi Res $289 

Graphics Card $79 

Hercules Graphics Plus . . $179 

NEC GB1 $199 

Paradise Autoswitch 480 . $169 

Paradise EGA $319 

Quadram Prosync $209 

STB EGA Plus $239 

Vega Deluxe $239 

Vega VGA $289 

MICE 

Mouse Systems $99 

Microsoft $109 

Logitech $74 


MONITORS 

AMDEK 

31 OA $129 

410A $149 

600 $349 

722 $439 

PRINCETON 

MAX12 $149 

HX12 $415 

HX12E $449 

Ultrasync $529 

IBM 

8502 $199 

8512 $459 

8513 $519 

NEC Multisync II $579 

NEC Multisync Plus $879 

SAMSUNG Color $259 

SONY Multiscan $599 


Arlington 
&mputer 
"^roduct/Jnc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 



FOR ORDERS S SYSTEMS QUOTES: 


800 - 548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 

FAX 312-228-0516 

Prices and Availability Subject To Change Without Notice 














Bringing you Iho be/t in IBID compolibio 
periphoroi/ /inco 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 

FX 286E 

LQ 500 

LQ 850 

EX 800 

$189 

$399 

$319 

$489 

$389 

FX86E 

LQ 800 

LQ 2500 

LQ 1050 

EX 1000 

$279 

$369 

$819 

$659 

$479 


PRINTERS 

EPSON 


LX 800 .. . 

$189 

LQ 1050.. 

. $659 

FX 86E . . . 

$279 

LQ 500 . . 

. $319 

FX 286E . . 

$399 

LQ 2500.. 

. $819 

LQ 800 .. . 

$369 

EX 800 .. . 

. $389 

LQ 850 .. . 

$489 

EX 1000.. 

. $479 


OKIDATA 

192 Plus/193 Plus $329/$449 

292 w/Module $449 

293 w/Module $589 

393 $949 

Laser Line 6 $1449 

TOSHIBA 


321 S/L/341 S/L . . 


$499/$659 

351 SX.. 



.... $1010 


NEC 


P6 

. . . $435 

P7 ... 

$619 

3550 . . . . 

. . . $729 

P9XL. 

.... $1049 

P5XI 

. . . $859 

P2200 

$349 


PANASQNIC 


1080 1 ... 

... $189 

1091 1 

$199 


IBM 


Quietwriter III 


. ... $1175 

Proprinter II 


$389 

Proprinter X24 ... 


$549 

Proprinter XL 


$549 

Proprinter XL24 . . 


$739 


HEWLETT-PACKARD 

LaserJet II $1689 

1 MG Upgrade $339 

2 MG Upgrade $629 


SOFTWARE 

Crosstalk $109 

D Base III Plus $379 

Framework $349 

IBM Displaywrite IV $299 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Word $209 

Microsoft Excel $329 

Multimate Adv. II $259 

R Base System V $409 

Smartcom $49 

Symphony $429 

Ventura Desktop PubI $499 

Volkswriter III $145 

Word Perfect 4.2 $199 

Word Perfect Library $59 

Wordstar 2000+ $239. 

s y 


MODEMS 

HAYES 

1200 $289 

1200 B Alone $259 

1200 B w/Software $289 

2400 $429 

2400 B $429 

Everex 300/1200 w/Software . . . $99 

Everex 2400 Internal $179 

Everex 2400 External $249 


^MULTIFUNCTION^ 

BOARDS 


Everex Magicard 384K $169 

AST 6 Pack W/384K $189 

AST 6 Pack Premium W/256K . $219 

AST Advantage $259 

AST Rampage PC W/256K .... $239 
AST Rampage AT W/512K .... $339 

Orchid Tiny Turbo $279 

Intel Above Board PC $239 

Intel Above Board PC P/S $279 

Intel Above Board AT $329 

Intel Above Board AT P/S $349 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced .. $599 

CHIPS 

64K Ram Chips 9 for $15 

256K Chips each $7.50 

8087-3 $109 

8087-2 $149 

80287 $159 

80287-8MH2 $249 

80287-10MHZ $289 

80387-16 $469 

80387-20 $739 


★ ISSUE HIGHLIGHTS ^ 


AST RAMPAGE AT 

NEC MULTISYNC 

MICROSOFT 

NEC 

EPSON PRINTER STAND 

W/2 MEGABYTES 

MONITOR 

MOUSE 

MULTISPEED HD 

W/PRINTER PURCHASE 

$649 

$579 

$109 

$2299 

$15 

EVEREX 300/1200 

SEAGATE 30MB 

HP 

NEC 


MODEM W/SOFTWARE 

HARD DISK KIT 

LASERJET II 

MULTISPEED EL 

D BASE III 

$99 

$299 

$1689 

$1599 

$379 


FOR ORDERS S SYSTEMS OUOTES: 

800-548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 
Prices and Availability Subject To Change Without Notice 


Arlington 
&mpufcer 
Product/ . inc. 

3025-E S. MALMO 
ARLINGTON HEIGHTS. IL 60005 








COMPLETE 12 MHz 
ZERO-WAIT 286 SYSTEM 

WITH 32MB HARD DRIVE! 


Can you believe it? Ifes j/ou con/ 

32 MB hard drive. 12 MHz ZEIRO Wait State. FMy AT 
compatible. Our complete ’286 system ready to plug in and 
fly right out of the box! At the amazing price of only $1,295! 

How is it possible? By buying direct ftom the manufac- 
turer that’s how. ZEOS International offers you the finest, 
best-backed fully AT compatible systems available ... at 
factory direct prices. 

We think you’ll agree, this is the very best value you’ll 
find anywhere. 


And every ZEXIS* system is fully assembled, burned-in 
and tested in our own laboratories. We would like to build 
one for you. Give us a call tod^ 

OTHER ZEOS OPTIONS: 

■ Basic System Only: Everything except HDD/HDC. 

$995 

■ Complete 64 MB hard drive system! Only $1,595 

■ EGA Upgrade. 14" EX3A color monitor with ZEXIS EGA 
card. Fully tested. Add $495 

■ Many other drives and options available. Call ’Toll Free 
for details, 800423-5891. 



AT is a registered trademark 
of IBM Corporatloa. 

Due to currency fluctua- 
tions and other factors 
beyond our control, prices 
are sulOect to chartge W 
without notice. 

Call for complete 
warranty details 


80286 CPU Zero- Wait State 
Motherboard with 8 I/O slots 
and socket for 80287 Math 
Co-processor. 


J 


I Heavy Duty 200W Power 
Supply. 

I Real Time Clock/Calendar with 
Battery Backup. 

1 512K, 80ns Memory expandable 
to iMB on the Motherboard. 

I Hard and Floppy Drive 
Controller; 1:1, 800 KB/sec! 

■ Serial and Parallel/ 
Printer Ports. 

■ 1.2 MB High 
Capacity Floppy 


^ ■ 32MB hard 
drive. 

■ High Resolu- 
tion Mono- 
chrome Graphic 
Card. 

■ FCC approved. 

■ Norton SI: 15.3 


ZEOS' Customw Assuram* Program 

Compare not only our features but 
the ZEOS* Customer Assurance Pro- 
gram as well: 1. Full refund within 
30 days of shipment if you are not 
absolutely satisfied. 2. One full year 
limited warranty on parts and la- 
bor. 3. Federal Ebqiress replacement 
of any failed parts for your first 
year of ownership. 


■ ONLY 

$ 1 , 295!!2 

a 


NM! ZEOS^ '386 Town’ SystMn 

Av ailab le now! Zeos? 386 Tower Sys- 
tem! Complete with 64 MB HDD; 
Adaptec 2372 HDC, 1:1 interleave, 
800 KB/sec transfer rate; I MB 
RAM, Ziero-Wait, cache memory, 1.2 
FDD, High Resolution tilt swivel 
monitor, 101 key keyboard, and 
more. Complete 20 MHz System 
$3,496! 16 MHz $2,996! 


'ZEOS 

INTERNATIONAL LTD 


530 5th Avenue NW. Suite 1000 
St.Paul.MN 55112 


STANDARD FEATURES INCLUDE: 

"1 12" High Resolution Amber 
Screen TTL Monitor with Tilt 
& Swivel base. Easy on the eyes! 


1 6/12 MHz Dual Speed, 
eyboard Selectable, 
Zero Wait-State. 
Phoenix BIOS! 

I Deluxe AT-style i 

Case, Security A 

Keylock, Reset M 

Button, LEDs. 

I Full 101 key 

' AT-style 
Keyboard, 

Mechanical 
Tactile with 
Pleasant 
“Click” Feel. 
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BUS Computer Systems, I\ 
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BUS 386 

One IffegoAwte MIVS 
tenA“0"WaU 
20 MHz “0” Wait Optional 

*3300 


BUS Portable EGA 


m» Wm£»—».lnH1oCT-HS.WO . 

MBSM •/•$■■. •mom* fl-IIT. MW . 
M B M« n/MMB. •vMMoM-MM. MW 

T1 Ttt - 'ITTIt PriM TT TtT IMS . 
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1 BvlltMi Inotilnl 
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BUS 88 

MKBMHx 

iOMHxOptUmai 

*650 


BUS LCDs 


• IMS IBS %T-4 Mpailhlo< Kifllft^Ki l<>MII> » '-un 

■Ip^rao.MvlM'*. .|l<>«> Ihwl 
'.‘•■Kll-pair.* PhraHrl<i><l*>'min>ft>*<)io \Tl 

M.ft« lli/a»Blwor— ISoolotil^titi itflti Btillo 


Price Bubject lo chwme without notice 


BUS 286 

I0IBBx“]”WaU 
12 iWHx/lS MBz Optional 

’1100 


BVSmP 286 


1 lOOSIBV ftTIAT.lMpoimi.MpMiblr 

2 ftM . IMPiwbW Harrow. 

2. \r«i SipVftaiiMftjMliraalt.l BvrklMr 

I M riiwtrr* • 22 Ijor* 

} ItriSor 02 Smi«>» OUmoiHi-ftlUMm'inrin* 
ft l.n>l>l-BlarD<>t>MillM«B«rk«r.«ii«l IU>.-r^ V..lr 
T 'Ht Slala ft»Ml»lll> 

B. Bl •H'ltckoftlWI and kolcr^d RHwnk^hifl 

«. tWItili 110/220 Wl< ftaftniU’lwn 

10. fhit2id^p ITirt t’nttTftl «nd^liMt4-iprtiil rruOrinHi 

II <tMmliK0m.P<:-0OMI«/2MHltiu> 

12 ftOOioMB I • titanlHl ■< IWmI|» 

11 TSk«ilft.21ln.lMiCU)l'.ra 

tft lUoMiift'lSvk BArkop; Bi»ili*lB*^Bkn 

12 lonBrOwonrdMCaUr/FAMMonOnr.NMMok. nr 
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lameco 


• QUALny PRODUCTS 

• COMPETITIVE PRICING • PROMPT DELIVERY 

ORDER HOTLINE ALL OTHER INQUIRIES 

415-592-8097 415-592-8121 





IBM PC/XT/AT 
Compatible 
Cards 


Graphic Display Cards 

JE1050 Mono Graphics Card w/Printer Port (PC/XT/AT) . . $59.95 


JE1052 (^lor Graphics Card w/Printer Port (PC/XT/AT) . 

. $49.95 

JE1055 EGA Card with 256K Video RAM (PC/XT/AT) . . . 

$169.95 

Multi I/O with Drive Controller 

JE1071 and Mono Graphics (PC/XT) 

$119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial. Game. Parallel Printer 
JE1060 Port and Real Time Clock (PC/XT) 

. $59.95 

JE1061 RS232 Serial Half Card (PC/XT/AT) 

. $29.95 

I/O Card with Serial. Game and 

JE1065 Parallel Printer Port (AT) 

. $59.95 

384K Multifunction Card (zero-K on-board) 
Includes Serial. Game. Parallel Printer Part and 
JE1078 Real Time Clock (PC/XT) 

. $79.95 

JE1080 576K RAM Card (zero-K on-board) (PC/XT) . . . 

. $49.95 

2MB RAM Card — expanded or extended 
JE1081 memory (zero-K on-board) (AT) 

$129.95 

3MB Multifunction Card — expanded or extended memory 
(zero-K on-board). Includes Piggyback board. ^ 

JE1082 Parallel Printer Port, Serial and Game Ports (AT) . $169.95 

Floppy and Hard Disk Controller Cards 

JE1040 360KB Roppy Disk Drive Controller Card (PC/Xn $29.95 

JE1041 20/40MB Hard Disk Controller Card (PC/XT) . . 

. $79.95 

JE1 042 30/60MB RLL Hard Disk Controller Card (PC/XT) 

. $99.95 

JE1043 360K/720K/1 .2MB Floppy Disk Cont. (PC/XT/AT) $49.95 

360K/720K/1.2MB Roppy/Hard Disk 

JE1045 Controller Card (AT) 

$159.95 

JE1046 20/40MB Hard Disk Controller Card (AT) . . . . 

$129.95 


Jameco’s IBM PC/XT/AT 
Compatible Motherboards 

■ Award BIOS ROMs included 

JE1001 4.77/8MHZ (PC/XT) $99.95 

JE1002 4.77/10MHz(PC/XT). ... $119.95 

JE1007 6/8/10/12MHI (AT) $349.95 



RAM, V20 and Intel Math Coprocessors 

•4164-150 65,536x1 (150ns) $2.49 

*41256-120 262,144x1 (120ns) $11.49 

•41256-150 262,144x1 (150ns) $9.95 

UP070108-5 (5MHz) V20 Chip (Replaces 8088) $7.49 

UPD701 08-8 (SMHz) V20 Chip (Replaces BOSS or 8088-2) $8.95 

8087-2 Math Coproc. PC/)CT and Compat. (SMHz). . . . $159.95 
80287-10 Math Coproc. AT and Compat. (10MHz) $309.95 


(W 


ST225 

ST225K 

ST238 

ST238K 

ST238AT 

ST251 

ST251XT 

ST251AT 

ST277 

ST277K 


Seagate 20,30,40 
and 60MB Half Height 
Hard Disk Drives 


ST22SK 

(PtotufSd) 


20MB Drive only (PC/XT/AT) $224S5 

20MB with Controller (PC/XT) $269.95 

30MB Drive only (PC/XT/AT) 

(RLL Controller Needed) $249.95 

30MB with Controller (PC/XT) $299.95 

30MB with Controller (AT) $389.95 

40MB Drive only (PC/XT/AT) $429.95 

40 MB with Controller Card (PC/XT) . $469.95 

40MB with Controller Card (AT) $539.95 

60MB Drive only (PC/XT/AT) 

(RLL Controller Needed) $499.95 

60MB with RLL Controller Card (AT) $639.95 






IBM PC/XT/AT Compatible 
Floppy Disk Drives 

JE1020 360K (PC/XT/AT) Drive (BIk. Bezel) . . $89.95 
JE1021 360K (PC/XT/AT) Drive (Beige Bezel) $89.95 
JE1022 1 .2M6 (PC/XT/AT) Drive (Beige Bzl.) $109.95 T 



Toshiba 3.5" Internal Floppy Disk Drive 

R>r IBM PC/XT/AT and CompaUbles 
" 720KB (PC/XT/AT) • Compatible with JE1043controllercard (left) * Installation 
Kit and bezels included 

352KU $129.95 


IBM PC/XT/AT Compatible Monitors 

12" Amber Monochrome — 

TTL Input, High Resolution 

AMBER $99.95 

14" RGB Color^CGA Compatible Amber/Green/ 
Color Switchable. 640x200 Resolution 

TTX1410 $279.95 

1 4" E(jA Color-EGA/CGA Compatible, 720x350 
(max.) Resolution 

TE5154 $399.95 




Ksm 


IBM PC/XT/AT Compatible Keyboards 

’ Tactile touch keyswitches 

• Switch selectable «f r f r f Ji tu.li it ntaaitan ;i 

between PC/XT or AT i i « i i M i i i 

• Illuminated Caps Lock. I&.t C CIL. f 1. 1„ I 

Num Lock and Scroll V/ iVi »* i i 

Lock indicators ' 

• Manual included 

JE1015 $59.95 

• Enhanced keyboard layout * 1 2 function keys • Illuminated LED indicators for 
Num Lock. Caps Lock and Scroll Lock * Separate cursor pad * Automatically 
switches between PC/XT or AT * Manual included 

JE1016 $79.95 


V » « n 

nil 


.JE10S9 $519.95. 
(EGA Monitor ^ 
and Card . 
r not included) 1 


Jameco’s IBM” AT Compatible 
Mini-286 6/8/10/12 MHz KH! 

tart No. 



Baby AT MoltMrboard 
(Zaro-K RAM - Indubaa 

Award BIOS ROMs) $349S5 

XT/KT Styla Kayboard. $59.95 

Baby AT FNp-lbp Caaa. $69.95 

SW Hi-Oanaity Diak DrWa. $109S5 

200 Watt Pomr Supply. $89.95 

360K/720K/1.2H Roppy 

ControNar Card. $49.95 

Input/Output Card $59.95 


Ragular Uat $789.65 
SAVE $99,701 

JE2009* IBM AT Compatible Kit $689.95 

JE286M JE2009 Technical Manual $29.95 

■RAM ml tackKM - Mhlmun RAM onrflgintkin 512K (41298-120 RAM CNr. - m. MR) 


US. Funds Only 

Shipping: Add 5% + $1.50 Insurance 

(May vary accordkig to w ei ght) 

California Residents: 

Add 6%, 6^% or 7% Sales Tax 
FAX 415-592-2503 
6/88 


$20.00 Minimum Order 

IBM la a ragiatarad trademark of Intamatienal Buainoaa Machinaa 




J 


ameco 


ELECTRONICS 


Prices Subject to Change 

*ORAM'a Subfaet to Frequent Prtca Changaa 

Send $1 .00 Pottage tor a 
FREE 1988 CATALOG 
Telex: 176043 

c 1988 Jameco Elactnyvcs 


1355 SHOREWAY ROAD. BELMONT, CA 94002 • FOR ORDERS ONLY 475-592-6097 • ALL OTHER INQUIRIES 475-592-9727 
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f=>CNETWORK 


THE NATION’S LARGEST CORPORATIONS OEPENO ON US! 



THE "' 386/16 + 
1MB RASE SYSTEM 

■1MBrani-32bil16MHZ 
operation ■ 200 Watt 
power supply*10t key 
keyboard • 1.2MB 
Mitsubishi floppy drive 
•Western Digital hd/ldc 

■ Phoenix Bios. 

■ Monitor optional. 

Bart Boom COCOO* 

Syttam Avallabta 1 (OsO 

38S/1S 1MB RAM »/42MB Seagile Hard Orin *2,225°°' 


M,790 


THE'' 286/12+ S12K BASE SYSTEM 

• 512K Expandable to 1MB on the 
Mothertxiaid. • 6-12 MHZ Keyboard 
or Toggle Switch Selectable. • Room 
Ibr up to 4 1/2 Height Drives or 2 
Full Height Drives. • 200 Watt PS. 

■ 101 Key AT Style Keyboaid. 

— • Phoenix Bios. 

• Monitor optional. 

•in.2MB MUsuIkN nogpy/W. D. WA2 H.DC F.IX; *915"' 

28SF12 v«/40We Seagate H0/1.2M6 Mitsubishi Floppy ^,396" 


I HK SYSTEMS INCLUDE IS DAY FREE HDME TRIAL. 



THE '"TURBO PC/10 + 2S6K BASE SYSTEM 

•xrii|tolaiitgiri-IBM 

Comp^ble Elios -Mitsubishi 
Floppy Drive ■ 4.77-10MHZ 

• 150 WStt FCC approved 

power supply ■ AT style 
case w/keylock. LED 
indicator & reset switch A OOO* 

•256KRAM. 84303S«>34y 

• Monitor optional. 

PC/10 W/640K/1 Floppy/20MB HD (84303520) *799"' 

PC/10 640K/2 Floppies (843035101 *554"' 

PC/10 W/640K/1 Floppy (84303500) *449"' 



BUY NOW AT mtSOmrWHOLESALE +8% PRICES! 


ASNTOIKATi Dbasi III * 141.90* 

AtHTON'TATE UultimstB Advan II .. 229.90* 

MaBaplteM4.0 ITUr 

BOfOJUn 2.0 389.00* 

BORUMD IKT. Oiattm 119.00* 

MUM ML SUM* /Hus tItM* 

MUM ML TiawiUl UJi* 

SSSSat tSScermoBtsk mm* 

hji* 

MMTMMiVt 71fnc«fl»2.0 . MMT 

OMM. PMir FC Ibds Mun n.M* 

OACE^Abcouatmg OJT 

MB sm ma* 

U fwaAccm 4Ui* 

wrW MM MM tettac* PiuiZZ B.B* 
NiBnMM/MBM/Hitf2.0.... MJr 

m PC DOS Wr. 3.3 80.00* 

DH 0SI2 (grating SYSlUi 279.00* 

IfMNliMiM/MncB + .tBJT 

UITV8 OEVaOPKEMT LOWS 1-2-3 279.00* 

imiHNUMMr^riipMny + . 4BJr 

wmm rnmmr mm 4.0 .... nrjr 
MMiUTMi CMm OMy/Hut .. MM* 
mBmm mm.4jmiSkrPnt. . raji* 

BMM Ittm Sfitmi vs.r .... IBJr 

BBSS 

■MMMMGAiMtoVaiMm.BJI* 

MICMSOFT mm 4.0 198.82* 



MJT 

Ap* PBOKfREE 5/S « 145.00* 

1 tWBte AAWWBrf TB.7I* 

iBTCim. omBt. ujr 

‘'rnmmmiv blb* 

. PfS: M MItstm . tiM* 

/W./W.HWU1 

■"r 30 

« 

fit. S«o*»n AHUe UJT 

MRDPBIFECT WompertM 5.0 . CAR 

mnM06Ari u.u* 




Jt Bemoulh II 20M8 Int . . 902.00* 
Mwa 64MB Int. Tape for IBM PS/2 S4S.00* 
MUM 745 40W8 //Ife/nai Tape 396.00* 
MAnOK 3B0MB Int ESDI HD 3,899.00* 


E 5085 71MB full Ht 739.00* 
l6128imBRLLfullHt 805.00* 
nu ocm. Haman} 20 . 499.00* 

PUIS OEVCL. Hamcam 40 039.00* 

ntAm 230MB/12MS Ham Disk 2.100.00* 

SfAOATS ST-4096 BOMB Full HI . . 045.00* 
SEA6ATE ST-225 20MB Hd Disk 259.00* 


MONITORS 


1280 t1i.M* 730V 

IBM 

8512 409.00’ 8513 ... 

MAGNAVOX 

Multt-Mode (926 X 580) 

IW.89* 

416.89* 

4S5.M* 

MITSUBISHI 

EGA 1430C (640x350) 

979.M* 

NEC 


1M.M* 

Mufttsync Plus 

79l.8r 


PRINCETON 

HX-12Plus.9M.a* Max-12£... 
LM-300 4 B. 0 r Ultrasync .. 


Ul Premium 286 Model 80 *1.127.50* 

AST Premium 286 Model 120 2,137.32* 

UJ mm 386 (All Models) CAR 


COMPAO Deskpro 386S0M8 
COMPAO Deskpro 386 130 
IIM PS2 Model 30 CMS 20MB 

IIM PS/2 Model 50 

IBM PS2 Model 80-41 


5,105.00* 

0,530.00* 

1,450.00* 

2,475.00* 

4,100.00’ 


>Y, ri\ i : ■tbb u ;ibiw 


IIITEl 80287 10MHZ Co-Processor 
HTTCL 80287 8MHZ Co-Processor 


*299.00* 

2 ». 00 ‘ 


INTB. 80387-16 Co-Proc9S50r 475.00* 

Min 1 1 III I in 


A.U BOA mnder M-M* 

mmmm QoMcs Cam Pkjs « l «* 

■WUI mcowfi CAflD 1M.B* 

marnoaaigimvsAfiBUPCoa) .mm* 

I MM /Ins CM. 



SHARP UX80 

Fax machine, copyini 
machine & telephone 

*956°°' 

SHARP F020PR6 Fax F^per $OO0< 
Box ot 6 Rolls 

SHARP FO-300 

Sharps deluxe, full-feaiured 
compact tax with automatic 
dialing, automatic document 
feeder. 18 second ^ 

transmission & ' 

programming polling/ 

1 polling/ . 


turnaround p 
timer polling. 

* 1 , 110 ““* ^ 

MEDBAR Ponafax III (8.5 lbs ) . 1.2 


SHARP Z-50 Copier ... 
SHARP To/ier Cartridge 


*403.00* 

80.00* 


NEC SILENTWRITER " 
LC890 

NECls Silentwriter ' 

LCd90 is the perfect 
pnnier for sof^isticated. 
high-level graphics* 
intensive d^top 
publishing. 

* 2 , 990 ®“* 

HEWLETT-PACKARD 

LASERJET SERIES II 

'ftHir LaserJet Series tl 

can handle all your ^ 

printing needs— from 

postcard size to • 

6 1/2* x 14' sheets- 



* 1 , 569 ““* 


. .. mor M. 2M ... MB* 

M^46 ... STMT Pim IB 4a.M* 

EPSON 



HOUOTON mSmUMCIITS All Models CAR 
TUMMABtlinirt 

Su/nmas*efc/i Plus (12x12) *338.00* 

BiaiBUflMAPMCB 

Summastretch (12x18) ^.00* 


MICE. ACCESSORIES 


LOGITECH Lop"im<-- *79.00 


T Bus/Ser Mouse 

•r'Moiiw **'** 

Cw Qphwi 6m , %8' 

C MTUft/Py + wd^Protector 03.M* 

IBBMrM Masterpiece + MM* 

MtmmMadilllJ^ick 10.21* 

CMIPVrBI ACCEOMM CAR 

PTI Oatashield SiOO i2.M* 

FUJI3 7/2'OS^Z7&Vro/t0 . .. 4B.M* 
TWPP UTE IBAR 4-6 4I.M* 

2El^lfflS3SS&HEliii9 

THE'* 102-Key Ke/boam 9I.B* 

lSetol964K(120NS) CAR 

8Se7 0/925i^^7^; CAR 

ETTB^25m0efl.*/5MA7'. 8tM* 
ETTB (X) 5-1/4 OS/DD .... 17.51* 



t Laser Drive 1 CD-ROM. 8M.M 
Cmtnt20MBHDw/Ctrl-PM. IT" 
CM ^me as Above w/4MB . It 

cm 360K Ext P$/2 Floppy 22i.M 

f 3 j/2‘ W/2M6 FD ... 90.M 
K 1/2 Ht. Dr 7f.M 


tRENT SOFTWARE BEFORE YOU 6UY 
Members are eligible to join The NEW PC NETWCMKb 
Busirtess and Oaime Software Ftental Libraries to evaKiate 
products for a fuH 14 days or 30 dm to see if they meet 
your needs. Just 35% OF THE MEMBER WHOLESALE 
PRICE.* We feature hurxlreda ot rtew tHIee. 


*ALL PRICES SHOWN ARE WHOLESALE AND 
REFLECT A 3% CASH DISCOUNTThe NEW PC 
NETWORK MEMBERS PAY JUST 6% ABOVE THE 
WHOLESALE PRICE, PLUS SHIPPINQ A HAND- 
UNQ. Minimum a Wpping $4.00 per Older, hsemalionel orders 
cell tor ahipping $ hindling chargee. AAoney ofders. personal I 
and company checAi pteeae Mtow 7 wortdng days to dear. AN 
prioas subisei to change. Products subfeci to availabiMy. I 


1 -800-621 -S-A-V-E 
1-312-280-0002 

TECH SUPPORT: 1'312-260<0280 
CUSTOMER SERVICE: 1-312'280-1567 PCA068 
Fax: 1-312-943'6010 Telex: 510-601-5955 

I Monday-Friday:8;30AM-6:00PM i 
Saturday: 10:OOAM-4:OOPM 


The NEW PC NETWORK 
320 West Ohio, Chicago, Illinois 60610 
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SUPER SAIE! 


Since 1976 






□' 1 0/8 MHz „ 

O 5I2H RAM EXPAHDAM.™? 

□ 1.2MB FDD W/WDCONTROlUlt 

□ 200W POWER SUPPLY 

□ 101 STYLE KEYBOARD 

□ MONO 0 CARO 1720 x 34B RES| 

□ 12' TTL MONITOR |AMBER| 

□ CLOCK CALENDAR W/BATTERY BACKUP 

□ PARALLEL PRINTER PORT 


a.’iydwMrtf 

□ 80 MB HARD DISK' j2B ms) 

□ MONO G CARD (720 X 34B RES) 

□ M" TTL FLAT SCREEN WITH SWIVEL BASE 

n TnVUFR 

□ 275W HEAVY DUTY POWER SUPPLY 

□ SERIAL. PARALLEL. CLOCK CALENDAR 
W/BATTERY BACKUP 

□ 101 STYLE ENHANCED KEYBOARD 

□ SOCKET FOR B03B7 OH 802B7 MATH 
COPROCESSOR 


I YEAR PARTS AND LABOR WARRANTY 

CALL FOR OTHER CONFIGURATIONS! 


ST-286 

W/20MB HDD 

<0^ IWMt 78110 WAIT 8T*Tf 


ST-286 


MONO SYS 


s1145. 

EGA SYS 


TURBO-XT 


20MB SYS 

WOK' MONO GCMOW MONITOR e 
I FOO PARALLEl PONT ?0M» HDD ^ 


915. 


SI2K EGK CANO M EGA MONITOR H OOC 
I2M8 SERIAL PANAILEL PONT $ 


ST-286 MONO SYS 

W/40MB HDD ^ 405 


TURBO-XT ''srs° 

.695. 


TURBU-XT 

640K . 

EGA CANO W EGA MONITOR 
SERIAL PARALLEL . C 

CLOCK CALENDAR GAME PORT 


EGA SYS 


1125. 


800-545-9777 




COO Y89UWM CASPur CWCH 


HtAOOPPict imjf cmnsmaw >1*0 

MAWTHOAMf CAtWM H A 

(213) 644-1140 

OWANCCCO troat 1«i « aATtUAAVI m p <• 
MAAAOI CAWWY tAY >• i 

(714)536-0929 

CUtrOMia ■(■*>CC <ai)| tAA IIAO 


h's Easy Deciding 

Why to Buy 

CEC Personai Systems... 

It's even Easier 
Deciding Where! 

The CEC Computer Warehouse We offer 
you all you could want in a personal 
computer. Our AT's and 386 machines 
offer power, compatibility, technical 
support, service, and great prices! 



Our System 1; Portable AT has 80286*10 
Micro Processor, 80287 Socket, 512K6 
RAM. 360KB Floppy Drive, 1.2MB Floppy 
Drive Parallel, Serial Port(s), 7 Expansion 
Slot(s). 101 Key(s) Keyboard $1449. 



Our System 2: Desktop AT has 80286*12 
Micro Processor. 80287 Socket, 512KB 
RAM, 360KB Floppy Drive 1.2MB Floppy 
Drive Monographic^lor Card, Parallel, 
Serial Port(s), 101 Key(s) Keyboard, 

8 Expansion Slot(s). $1550. 



Our System 3: Desktop AT has 80286*10 
Micro Processor, 80287 Socket. 512KB 
RAM. 360KB Floppy Drive 1.2MB Floppy 
Drive Monographic/Color Card, Parallel, 
Serial Port(s), 101 Key(s) Keyb^rd, 

8 Expansion Slot(s). $1350 

We design, build, and test for your quali* 
ty assurance. 100%IBM compatible Com- 
plete software compatibility. Excellent 
service and warranty. Your satisfaction is 
guaranteed! Cali us today! 

The Comtrek 
Computer Warehouse 

80 Felton Street 
Waltham. MA 02154 

617-894-1202 
US 1-800-527-6016 
MA 1-800-527-5995 

Mastercard/Visa/American Express Accepted 
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EPSON 


CONNECTION 



Coll f^LFitslop toll fm at 

1 - 800 - 852-2888 

No surcharge on endit card pwchasest Gownmoni MvnKipal and School FO.i ocnphd Corporoh business wtkomo! 

K. Pdstop □ 4517 \4kst lake Sfnef □ Minneopolis, MN 55416 
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Low Prices, Fast Service. 


Satislaction 
I Guaranteed! 

Since 1975 


Turbo-XT 

5398 

• 4.77 & 8 MHz 

• 640K Motherboard with 256K 

• Disk controller • 8 slots 

• 360K disk drive • 8087 socket 

• 150W power supply 



Turbo- AT 

5798 

• 1 MB Motherboard 
with 640K 

• 200 watt power supply 

• AT-style keyboard 

• One year warranty 

• Clock/calendar 



Option A 

• High resolution amber monitor 

• Hi-res graphics card •*' 

• Parallel printer port . ...*148 


Option B 

• Hi-res RGB color monitor 

• Hi-res graphics card 

• Parallel printer port.. ....*298 
Option C 

• Hard disk drive 

• Dual hard disk controller 

30 MB lor XT 40 MB For PC/XT/AT 

add *298 add *498 


inter Math Coprocessors 


8087 ‘98 
8087-1 ‘198 
80287-8 ‘228 
80387-16 ‘438 


8087-2 ‘138 
80287-6 ‘178 
80287-10 ‘268 
80387-20 ‘728 


PC Mouse 

Mechanical Mouse w/software ‘58 


Mouse Systems serial ‘98 

Mouse Systems Buss ‘98 

Fastrap Trackball ‘98 


1200 Baud 
Deluxe Modem 

568 

• Including free software 

• Hayes compatible slot card 


• On-board speaker 

1200 baud external ‘98 

2400 baud 'h card internal . . .‘148 
2400 baud external ‘168 



30 MB Hard Disk 

Complete kit with 
controller 


5298 



20 MB PC/XT Kit ‘248 

20 MB Card ‘328 

40 MB for AT ‘398 

40 Mb PC/XT Kit ‘498 

60 MB for AT ‘898 

80 MB for AT ‘998 

120 MB for AT ‘2298 

Mountain 40 MB Tape ‘698 


360K Disk Drive 



Tandon TM100-2 full height 

for IBM PC or XT 

1.2 MB for AT 

5%" drive for PS/2 


‘118 

.‘98 

‘268 


3V2” Disk Drive 

for your PC/XT/AT . . 598 

Mounting kit for above ‘19 

EGA Package $498 

Hi-res EGA card 640x480 .... ‘1 28 

EGA monitor 640x350 ‘378 

NEC Multisync II 640x560 ... ‘648 
RGB color monitor 640x240 .‘258 
Thomson Ultra Scan 
monitor 800x560 ‘448 


EPSON 24 Pin 

5369 

LQ-500 
List Price ‘529 
Letter Quality Printers 



EPSON LQ-850 Cali 

EPSON LQ-1050 Call 

EPSON LQ-2500 Call 


EPSON 9 Pin 

5198 

LX-800 

Near Letter Quality Printers 



Cal 


EPSON FX-86e Call 

EPSON FX-286e Call 

EPSON EX-800 Call 


HP LaserJet il 

51798 

List Price ‘2595 



HEWLETT 
PACKARD 

PDP 4 MB RAM card w/OK . .‘198 


PDP 1 MB RAM card ‘348 

PDP 2 MB RAM card ‘648 

PDP 4 MB RAM card ‘1148 



Extra Toner Cartridge 

Laser Printer 

5998 * 

'Interface required 
• 300 X 300 DPI 



• 8 pages per minute 

• HP compatible* 

• Standard or legal size 


HP LaserJet+ interface* ‘198 

1.5 MB RAM card ‘198 

Toner cartridge ‘58 

Special package price ‘1298 


No Slot Clock 

MKDROSOFT. 
MS-DOS 3.21. 



Place orders toll free! 
Continental U.S.A. 1-600-421-5500 
Inside California 1-800-262-1710 
Fax machine 1-213-675-2522 
All others 1-213-973-7707 


JADE COMPUTER 


Prices at our eight store locations will be 
higher on some items 

California 

Torrance. Santa Ana. Woodland Hills 
Kearny Mesa Sunnyvale 

Texas 

Aodison Houston 
Georgia 
Smyrna 


We accept checks, credit cards or purchase 
orders from qualified firms and institutions 
No surcharge on credit card orders CA . 
TX & GA residents add sales tax Prices & 
availability subject to change without 
notice. Shipping & handling charges via 
UPS ground 50C/lb UPS air M OO/lb. 
Minimum charge *3.00 


4901 W Rosecrans Ave Box 5046 
Hawthorne California 90251-5046 



CIRCLE 243 ON READER SERVICE CARD 




If you’re looking for the best price 
on an IBM compatible PC, 

You^re looking at them nom 


Call toll-free (800) 648-7402 
In Mass: (800) 562-9202 



$569 

$949 

$2295 

$1495 


XT 

AT 

AT 

AT-LCD 


TURBO 

TURBO 

386-16MHZ 

PORTABLE 

BASE MONOGRAPHICS 





SYSTEM 





Intel Processor 

8088 

80286 

80386 

80286 

Clock Speed 

4.77/8 MHz 

6/10 MHz 

6/16 MHz 

6/10 MHz 

Ram on Motherboard 

512 KB 

512 KB 

1024 KB 

640 KB 

B.I.O.S. 

PHOENIX 

PHOENIX 

AWARD 

PHOENIX 

Toshiba Floppy Drive 

1-360 KB 

1-1.2 MB 

1-1.2 MB 

1-1.2 MB 

Keyboard Style 

84 Keys 

101 Keys 

101 Keys 

84 Keys 

Power Supply 

150 Watt 

200 Watt 

200 Watt 

165 Watt 

Monitor 

SAMSUNG 12" Hi-Res Amber Monitor with Tilt and Swivel 

Monographics Card 

HERCULES Compatible Monographics Adapter Card 

Ports 

Parallel 

Parallel. Serial. Game & Clock Calendar 

Free Software 

Yes 

Yes 

Yes 

Yes 

Free Disks 

Yes 

Yes 

Yes 

Yes 

Three Year Warranty 

Yes 

Yes 

Yes 

Yes 

Toll Free Service Lines 

Yes 

Yes 

Yes 

Yes 

BASE MONOGRAPHICS 





SYSTEMS wHh 





SEAGATE 20MB & W-D Controller 

$ 909 

$1289 

$2635 

$1835 

SEAGATE 30MB & W-D Controller 

941 

1321 

2667 

1867 

SEAGATE 40MB & W-D Controller 

1126 

1506 

2852 

2052 

SEAGATE 60MB & W-D Controller 

1176 

1556 

2902 

2102 

SEAGATE 80MB & W-D Controller 

1640 

2020 

3366 

N/A 

EGA COLOR SYSTEM 





Base System Featues Plus 





SAMSUNG 14" EGA Monitor 

$ 979 

$1341 

$2687 


Enhanced Graphics Card 





EGA COLOR SYSTEM with 





SEAGATE 20MB & W-D Controller 

$1319 

$1681 

$3027 


SEAGATE 30MB & W-D Controller 

1351 

1713 

3059 


SEAGATE 40MB & W-D Controller 

1536 

1898 

3244 


SEAGATE 60MB & W-D Controller 

1586 

1948 

3294 


SEAGATE 80MB & W-D Controller 

2050 

2412 

3758 


SUPER TURBOS 

XT SUPER 

AT SUPER 

AT SUPER 



TURBO 

TURBO 

386-20 MHz 


INTEL Processor 

8088 

80286 

80386 


Clock Speed 

4.77/10 MHz 

6/12 MHz 

6/20 MHz 


Ram on Motherboard 

512 KB 

1024 KB 

1024 KB 


B.I.O.S. 

PHOENIX 

EDEN 

AWARD 


Add to above prices 

-r $30 

+ $343 

-1- $660 




ORC 


TECHNOLOGIES 


50 Howe Avenue 
Millbury, MA 01527 
Phone:(617)865-0211 
FAX: (617)865-1853 


Total Satisfaction Guarantee 

We are so confident in our quality 
products that we provide a total satis- 
faction guarantee. This means that 
any system bought from us may be 
returned within 30 days from the date 
it was shipped for a full refund of 
your purchase price. Returned items 
should be shipped back to us in the 
same condition in which they were 
sent. 

Three Year Limited Warranty 

We also offer a three-year limited 
warranty, which warrants each system 
we manufacture to be free of defects 
in materials and workmanship for 
three full years. During the three-year 
period we will repair or replace, at 
our option and at no additional cost 
any defective products properly 
returned to us. 

Toll-Free Technical Support 

Our toll-free technical support 
lines 1-800-648-7402 (in MA 
1-800-562-9202) allowing your 
unlimited access to our highly trained 
technicians. When problems do occur, 
90% are solved over the phone. 

Payment Terms 

We accept MasterCard, VISA, money 
orders, certified check, personal 
checks (allow 10 days for processing). 

Credit approved companies, univer- 
sities and government agencies may 
use purchase orders on N-15 terms. 
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COMPUTER DISCOUNT WAREHOUSE 


^®C 


I NEC 

!■ 


NEC MuNItpMd t 1 MM 4 

NEC MultftpMd EL 14 M. 7 I 

NEC MulUtptM HO «/20 M«« . . MAn 

NEC Ptwtrmali 2 . 40 Mto NIV 

NEC Powtrmati 2 , M Mt| LOWOI 

NEC PMttnnala SIS. M HK 

NEC Poivtnnalt SIS. ISO . 


TOSHIBA 

im Rm 11414.10 

31 Mv/ 2 IMt« 2 MU 0 

IM 7 IM 1 

1211 2 tl 74 S 

S200 tKCttlWY 

5100 NnmooiL 



WHY PAY 
RETAIL? 

Nobody Setts 
for Loss 

CALL FOR LOWEST CUSTOM QUOTES 



PIN |XT Turb«| S12K. 1 Floppy. DOS I ' ‘~ 

GW-Basic. Sorial/Porollel Color/Monoclmwnf 

Adapter 4 Keyboard S04S.14 «. * ,■ 

VT2M|ATCMnHt»l«| 8 MHz 0 Wait Stale. 

640K r2M Floppy Serial/Parallel F/H I 

Controller. Keyboard 81200.34 I 

8AM8UNO IM 4A MHt. S12K. S IM* S/P/C. 

MoooonfNics boari. DOS. KtyboM 

SSOe. 1 Floppy S74I.50 

SM. 20Mo« M.I5 

SM. 40 Meg 1117.12 I 

3-500 IT ConyMIt VIS MHl. I SMi. 
%lflC. Monooraphici Boart. DOS. Keyboard I 

' S-SOO. 1.2M Floppy $1005.45 

S-500 . 20 Mob 14M.N 

S-SOO. 40 Meg 1124.45 



HARDWARE, SOFTWARE & PERIPHERALS AT dISCOWT PRICES 


MOL 80 
MOL 90 
MOL 120 

MOL MO 


S157I70 MDl 170 
1S7I1S MOL 300 
221105 MOL 340 
25M 55 MOL 39Q . 
WYSE 

t10t240 MOL 2214 
156120 MOL 3216. 
IBM PS2 

MOL 30 2 Or 51272 20 MOl 60 70 
MOL X 20 Meg 172S17 MOL U 40 
MOL X 40 lUteg 334015 MOL X 70 


MX 21« 
MX 2112 


S2949.X 

338140 

40M65 

554140 


MegU391H 
Meg 4497.67 
Meg S677X 


EPSON 

EX800 CAU LX8X ALL 

um CDir* Looio epson 

FX86e FOft 8€ST L0650 MODELS 
PXXHe PRICE L01050 IN 

CMI lor Aeceturlet 10-2910 STOCK 

[§IS^:Ol!A{C( by Kodak 


Oeshpro 286 Model 1 S2085X 

Oestkpro 286 40 Meg . . . . 258119 

Oe&kOro 286 70 Meg 289128 

Destgro 386 40 Mea 46621B 

Oesxpro 386 Model X 20 MHz. 567130 

OeMpro 386 Model iX 20 MHz 705192 

Deshpro 386 Model 300 20 MHz 918120 

Portable II Model 2 . 189110 

PertMie N. Maeei 4 279708 

Portable ill Model 20 X77.B5 

Perttbll W. Meael 40 41M33 


150P/300 .. 

$31817/4X17 

IBM 

Pro Prinier II 

$447.a OuKtwnler III 

SEC 

$129612 

Color P6 

SS31N Co:c” P7 

$699.12 

P660 

43122 P7&0 

68135 

pseoxL 

lars P960XL 

1035.78 

nm 

358 a 6650 

104179 

3550 

71112 CAU FOR ACCESSORIES 

Okjmate 20 . 

.$122.71 ML 292 Plei 

377 44 


■JMJJui.i.U'irewrTTM 

1/2 tte^l lioppy drrve ... S9900 

MINISC^BE ^Meg 1/2 tteigtn A/cont 32914 
MIMSCRIBE X Meg 1/2 n^l W/RLL 345 95 
SiittATE 21 Meo VI Kari erne 795 M 
SEACAtE 30 Mm 1/2 rwigM W'HlL.. 309 72 
SEAGATE 40 Mm 1/2 lw>g^( 432 50 

GENOA 60 Meg irrt tape 734 W 

OENOA M Met eit. tape antg 

GENOA 125 Meg ml tape 99585 

. . 1395 25 


’5 Meg m 
IOMEGA BERNOULLI 10«I0 

lOMElA BERNOULU 7»* 


inc 


IOMEGA 20 Mm '/2 nergtil 
iOAffGA20-XE)<lemir5' 

IRWM 18 Mea UH bacua 

IHWIN 20 M . 4 M MMtmI hoe 

MOUNTAIN 4440 ml 

MOUNTAIN 4440 enl . . 


1829 99 

99155 
179573 
759 34 
399l0/9^«?^ 

36180 

54775 


PMO (H Ibrba) 512K. 1 Floppy DOS 
s/H/L Monitor Adapter & Keyboard . S64164 

PB88W/1 noopy 20MeQ . . 95180 

vmi ua CaM.i 10 IM 0 wait sute 

1 2M HH Com & Keyboard 129136 

YT206 w72b Mm 197150 

va286w/40MM 1724.10 

YT386 NEW MOXL 

TOSHIBA 

T1100 Plus S1484.10 T1000 $759.41 

mu 21 Mm 2991 50 TIM S223755 

T3200 SKCUL lUY 15100 NEW MODEL 

i^Anr 

6300 W/640K 1 Drive $84120 

6300 w«40( 1 Floppy 20 Mm . 115918 

6300 M640K 1 Floppy X Meg . . 1187.78 

6300 W/640K 1 Floppy 40 Mm 1411M 

6312«MWW CAU 

Z 163 AU ZENITH MODELS 

Z 183 20 Mm in STOCK 

Z 386 CALL FOR PRICE 

Other Computers Avariabie Upon Request 


ML 162S .271 79 ML 293 Plus . $51156 

ML 182P . . . . 232.58 ML 294 . 737.18 

ML 192 Plus 32158 Ml 383 94115 

ML 193 PUIS . . 45148 ML X3 Color .185718 

LASERLINE 6 .1221X 

PANASONIC 

18881 S179M 18811 521915 

t092i 334.28 1592 . . 43344 

1595 .. 45145 3131. .. . 274J2 

3151 48152 1524 579.18 

0 CITIZEN 

1200 . S169.55 M$P40 S31145 

124 49118 MSP45 45128 

1800 . 18185 MSPSO 38164 

224 661X MSPSS 48166 

MSPIO 28120 PrttwiM Sa 47717 

TOSHIBA 


S42198 

- 54140/11910 

PLUI DfniOPMf NT 28 IIn M 

PLUS OEVELO^tM 40 Meg 76188 

WESTERN OKilTAl X Meg 41638 


MiNiSCRtt X Mm Flashcard 
MOUNTAIN X Meo M Mei 

- 19 ifc, 


MlNlSCRiSE 40 Meo 28ns $609 40 

SINlIpNllf M Mai 20m 149 45 

PRIAM40 wg rurd d'Sk 66915 

PRIAM 60 Mm hard disk . . 777.96 

PRUW 119 Mag MM ilM 1987U 

SEACATn03ex Meg hard d>sk 47910 

SEAGATE 4053 40 Meg hard disk . . 589.98 
SEAGATE 4096 60 Meg hard disk 739.59 

360K floppy drive . . . 11112 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


P321SL S494a 

P341SL 634.17 

PX12C0KK Sima 
PXISX 181145 

1 f ■ J 

1 

H-P laser Jet Model 2 
A^ Turbolaser P)S 

N P OeeiM 
NEClC8eO/L£8a 
TOSHIBA PageLaser . . 

$16X40 
IN STOCK 
Wf ^ 

1982U/329U8 

SAVE 


CALCOMP 

1^. $383838 :C43 S653515 

1042 7539.95 1C:1 10.30506 

SUMMASKETCH 

12x12 $376X I2>ie S632 50 

HEWLETT PACKARD 

HP744DL S968X 

HP7475A 1417 44 

MP755C 2926.56 

NP7570 3931 28 

HP SCA'. ' SAVE 

Houston 

INSTRUMENTS 

HI DMP 
h: DMP 5: 

Ml DMP52MP 

HI ''••f' 

Hi DMP6T 
- 6? 


^^^MXe V’J J 1 ■ .* 1 A i » 1 : 1 ! 4 1 .* 


SANTA CLARA Diskless Workstation 

S640.40 

SOFTWARE A STARTER KITS 

WESTERN digital 3 Node LAN <ui 

A /Western Ocitai software 
Enirv'lewi 2a Starter Kit 4 Users 

$72134 

489.a 

Eniry ievei 286 Starter Kii 8 Users 
NGK/ELL 286 Software w/KMard . 
NOVELL SFT Netware Level 1. . 

SAVE 

156919 

2i4ia 

NOVELL SFT Netware Level II V2 1 

Z757a 

Nondedicaled Netware Software 2a 

w/Keycard 

149519 

INTERFACE CARDS 

ARCNET PC 110 LANBoard 

$1X27 

ARCNET PC210 LANBoard 

24150 

ETHERNET interlace Corwector 

32910 

ETHERNET Plus Board (lor 2a) 

709.74 

6 NET inftrtace Card w/cabie . 

299.52 

WESTERN digital Elhernel Cards 

26910 

ACCESSORIES 

ARCNET Passive Hub . . 

S85.a 

ARCNET Active Hub . . 

4Mn 

Ethernet Teiminators . 

37 a 

All Seles People are Novell trained and autliorind 
CaN COW ler aN yoer Neiwerkmg Hardwire A SottwM 


COW ' color card S 9108 

CDW "' monograpNcs card w/p . 9108 

GENOA Spectrum (color monoQraphic vwo)16175 
HERCULES catar cart wtt 14« il 

HERCULES monogiapriics plus w/p 17914 

.- ---7 .. 


HERCULES fTKmoQiapriics pirn 

TAXAN MOWNMUPHIG mip 


AT&T Monochrome Monitor 
AMOEK 31QA 4iaA . 

AMOEK 1298 

COMPAQ monocrirome nromtor 

COMPAQ VGA Mono 

IBM PS2 8503 

NEC Multisync GS 
NEC Morroqtaph 
PCS MAI 12E amaer caiar 
PACKARD BELL Green or Amber 
TAXAN 123 Green' 124 Ambtr 


$189.40 
11999/14999 
$79 71 
18141 

IN STOCK 
18798 
18412 
129725 
1X40 
8195 
HIM/ 124 85 


^KZZXmZEIIaZ^^B 

VGA 1 EGA MONITORS 

tOMPAOvi,/. •'oo.ki- SMtlt 

MAGNAA3X 943EGA 317.48 

NEC Mu--r;?yrK II PIUS . . m.7B/88118 

NEC Muih^ XL 19 men 19M.48 

PACKAFID Bell VGA UomtO' 39196 

PGS Uitrasync 515^ 

SONY Mulbscan 1303/lM2 S9145/M915 

TAXAN 770 PLUS .49148 

ZENITH Z 1488 7U31 

VGA DISPLAY CAROS 
ATI VGA VIP. S387.24 

GENOA VGA SWE 

PARADISE VGA 29710 

OUAORAM ULTRA VGA 29180 

ORCHID VGA . 27114 

VIKO 7 VGA 29115 

EGA DISPLAY CARDS 
ATI WMdw Cam si9ll6 

GENOA Simer EGA Ni-Rai 880 1 188 234 48 

LOGITECH EGA Card w/mouse 217.18 

NEC GB1 64(M80 23143 

PARADISE AaM ImMO EGA 488 11186 

OUAORAM ProsTK 29140 

AST 5251-11 Plus S|19J4 

EVEREX l2tX)e/248N mMimM 

IRMA 3278/79 19117 

PACKARD BELL 2400 lnt/2400 Eil .18195/19122 

Hayes 

HAYES 1200 . .$29180 24X . $42411 

12006 26120 24006 . 37915 

I'-'Milki 

12006 S10145 24006 $19170 

tao EiMraal 129.10 9001 HIT OXa 

1200 Inl Sl94.a 24a ML imiO 

1200 Plus 22ia 24 a Ert 30144 

802876/-8y ^ 17410/2X56 / 33ia 

A-l Switehini 0«i (pat er itriaD S».H 

BASF 5 Pack w/case 4910 

KENSINGTON MastenMce 91M 

KENSINGTIW MaMeraMce PIm 11140 

KEYTRONICS 5151 IBM or AT&T 14ia 

KEYTRONICS 101 lOAX 

Printer Cable (IBM to Centronics) 6 ft lia 

PERMA POVYER 6 Ounei Surge Supp . . S21M 
TRIRRUTE 

BC-450 .. . $4X71 LC-1200 SISUS 

BC 1200 . . 741» LC-1800 1X75 

4 outlet U.» 

DATASHIELD 

500 Wan... ssaa 1200 wan.... $994.75 
600 .Van .... 63158 6 Outlet Surge 2715 


From Here ti 


Anywhere m fS Seconds 
- ■ 


1314 

145980 

91544 




AMDEK colof SOOT ' 722 $341 24/444 41 

IBM PS2 6512 COKN 4X 40 

IBM PS2 8513 Enhanced Cowr . . 4aa 

SAMSUNG RGB Camp 238 M 

PGS HX 12 plus 417.15 

TAXAN 6X/7a 469M/29IN 

MAGNAVOX 8762 2S9a 


LOGITECH HiRez 

LOGITECH C7'8«e 899S/I8ia 

LOGITECH Loomouse C7 w/pubksher I24a 

MICROSOFT (Bus Wfs-om ii934 

MiCRO^T Mouse jSeriai Versmm 131 a 

MOUSE SYSTEMS (^rc' X55 

'■•OUSE SYSTEMS (Bus Versom ia 77 


Call CDW^ for custom quotas 
on products not llstad. 


H you find a battar price 
call us bafora you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE'" NOW! 

Nationwide Toli Free 


(800) 233-4426 




in Illinois 

(312) 498-1426 


FAX 

I 291-1737 


HIGH VOLUME 
BIDS INVITED 
730 Anttfony W»H 
Nortttbfooh. IL OOOtS 
PAX-A-BIO (312) 2V1-1737 


B618 








^HARDWARE 


— COMPUTERS 


PRINTERS 


ACER 386 

CAa 

CMwi AH Models 

CAa 

ACT Pramun 

CAa 

Okxxm 150P 

335 

NK Muttispeed 

CAa 

EPSON All Models 

CAa 

Sharp Laptop 

uta 

NECP2200 

355 

TosTvtX) LOLLOPS 

CAa 

PonoMnlc All Models 

CAa 

— DfilVES/TAPE— 

lisermntere 

ASTTotloPS 

CAa 

Seagate Drives 

Dta 

OTC Crystal Pnni 


Mnscnpe Drwes 

CAa 

NECLC890 


Pnom Drives 

CAa 

PonasonK4450 


Plus Homoard 40 


QMS Kiss 


eemouiiiSoxN 

CAa 



Afchive)a40M8Tape 

319 









Aul08witchEGA480 

IfiO 

OTHER HARDWARE 

Fbrodise VGA-1- 

259 

The Corrpieta PC 

CAa 

EGA Wonder 

189 

Hayes Modems 

CAa 

ATI VIP 

2/5 

Piochcoi Modems 

CAa 

Genoa Super Hi Res 

199 

AST Turtxiscan 

>349 

Vega VGA 

275 

Pmeeton Scanner 

749 

384KRamCt»] 

CNI 

KixiD Digihars 

CAa 

AdvontogePrem 5I2K 

299 

SOTVTOMteh Plus 

389 

AihQntoge/2 

299 

Roland Pioiters 

Oil 

Rampage/2 

209 

Sweet P600 

679 

Se^PiemMT) 

199 

AST TistiMBion 

1399 

AdHotShot 286/355 

Mtsubishi Monitors 

CN.L 

Above Boord 286 

319 

NEC Mumsync II 

CALL 

Mach20Turt)o 

349 

Pmceion ilttrosync 

559 

Inboard 3B6 PC 

769 

SONY MONITORS 

CAa 

in Board 386 AT 

1049 


SOFTWARE 


—ACCOUNTING SPREADSHEETS— 


rWcPocEosy 

57 BoeinoCaic 

205 

CompTeteBus Adng 

159 Framework 11 

CAa 

OACE 7 Accounting 

60 Lotus/Symphony 

CAa 

New Views 

CAa Mcrosoti Eicel 

309 

Open Systems 

CALL Quothci 

139 

Timestipstl 

"6 WORD PROCESSING 

DATABASE 

Mcrosoti Word 4 

CAa 

OotoPertect 

265 Mcrosonwodis 

119 

dBoseMPlus 

CALL MuifimaleAcNaniageH 

259 

06 n. 

115 PFS Ftsicrioioe 

/9 

FoiBose-f 

205 PFS Pro Write 

117 

Oracle 

126 Wordslor 20004 -rel 3 

199 

Rapid File 

185 Word Perfect 

205 

taiidoi 20 

^ — unimES- 


QftA 

SiNenido 

QucfcBopc/C 
^ Turt)o Poscai/Basc/C 

64 

59 

GRAPHICS 

Des<Niew 20 

75 

Bytre 

179 Windows 

64 

PogeMoMr 

CALL Windows 386 

125 

ftige Perfect 

255 Brooktyn Bridge 

77 

PFS F*st PiOtoher 

59 Oolender Cie^-f 

33 

AutoSteich 

52 OesNint 

93 

Boeing Graph 

205 Eureka 

95 

Design Cod orX 

159 Goler 

36 

OKigraph /2000 

249 Lopknk 

72 

Draw Applause 

279 MaceUDhlies 

54 

EGA tarn V 200 S 

53 Metro 

61 

Foniosy 

42 NoitonGudes 

55 

Freelance Plus 

329 Norton Utilities Adv 

78 

Generic Cod 

55 PC Tools OekM 

43 

Groph-r-ihe-Bok 

55 Sidekick Rus 

112 

HoTMrd Graphics 

289 Snap In Tools 

89 

9 iow Partner FX 

249 SQ 2 Rus 

58 

Or Hoto II w/Mouse 

69 nrsePro 

68 

Feiu 

119 Siotgropnics 

479 

Mcroson Mouse 

105 Super Protect E^ieit 

419 


800 - 662-2686 orders only 
lOrCa Of<tafl.TKnSuppoit. 41 S- 255-2230 
Call or Write tor Free Catalog 
teYMBIT: VIH. MoilafCard, ColhlwILCtecfcs. P«r< 
tonal Chodct wWh hold. QuoMlod P.O.^. CA ordon 
odd iolei tm. SOFIWAK « IPW M O UPS O'Ound-2% 
ol ordor. SS min. UPS Mjo-3% ct ordor, $7 min. 
IMBWAK ~ Col foi choroM. DERCTS: Roplocod Of 
ropolfod al our option. lEMMS: Subioct to w tlo c k 
loo. 

All Produdt Now wlh full wanonMot. 


Prtco ft ovoilaOiMv tuoioct to change wflhout nolco. 



iCOMPANY 


564 CASTRO ST. SUITE 487 SAN FRANOSCO. CA 941 14 


INTEL ^ 

COPROCESSORS^ 

8007-2 

S 138 > 

80287-8 . . 

$ 226 *^ 

80287-10 . 

$270 

80387-16 . 

$438 

80387-20 . . 

S 725 , 


FREE 

AIR SHIPPING 



SmCE 1984 


PRODUCTS NOT LISTED. ..CALL 

xtVtSWt 

NOW! 

“MAC” 


LUCID 3D 

*101 


QUATTRO 

*145 


TOPS 

*101 


VENTURA 
PUB. 1.1 

*469 


PAGE 

-MAKER 

*429 


AST PREMIUM 

CALL 


TOSHIBA 

T1000 

*769 


MITSUBISHI 
DIAMOND SCAN 

$479 


SMART MODEM 

1200B & SW 1 2400B & SW 

*59 1*149 


VGA 

VIP 

*249 

SIGMA 

*209 


PRINTERS ' 

AST IwtOlRMT'PS . . 

Oiutfl 120-0 

110-D 

USP1« 

IISP40 . . 

usp-d .... 

USPtO . .. 

MSPSS 

PruTutffX 

T'ltute 224 

OKMlt Itt 

N P lair j(t Serws H . . 

J9L KO 

«C P-S 

P7 

P-0 

asio 3660 .... 
aio 8650 . . . 

PtMMK '080 M2 


cm 


II0I9 

IM 9 

Stoat 

SI65 


LASERS o SCANNERS 

i(»T.-M2 1 

T 0®1 

'624 

'M 

'» 

3131 

3151 

Scjnrwr 

PwHMl LM*r iMac' . 
Siar MknMci 

MtOOO 

Ml 16 

W)15 

WHO 

WHS 

latMta 321 SL . . 

341 SL 

361 U 

351 M 


CITIZEN 

MSP-40 

*269 


LOGIMOUSE 

& 1ST PUB. 

*104 


CMfS644 256k 8087 aCBtT'lb'. 


MONITORS 0 TERMINALS • PANELS 


1 Aaeat iTN w'ca'0 . 

sm 

5iaiun(| 

1 SMstarTIl 

. 8/9 

SiiM Oauefli 

1 mkm 

Call 

LaserVie* I5'tr . . 

1 Leenedi Muiiiscan . . 

8449 

8e*y Multiscan . 

1 Mtsalmki 


Tiiae 

1 OimondScan . . . 

8479 

TiHwasai unrascan . . 




1 SEC Multisync 

8539 

VMI 

1 Mu'l-sync 0 


/tMM 1460 FMserwa 

1 Plus An 

. cm 



SOFTWARE 

1 ACT- ... . 

8198 

MS-(>os33 

1 AuioCad 

cm 

HmViews 1 ’ . . . . 

1 AuloSktfch 

8SB 

Norton uu AOvaiKM . 

1 Benno&apr 30 

8195 

PageMaker .... 

1 Canvas 'Maci . . . 

m 

Paraoos 20 

1 Carbon Copy Plus . . 

HID 

PattMmder 

1 CPA* lor Lotus 123 . . 

1198 

PuefTtree 

1 

8365 

Accounting It .... 

1 CopyHPC 

819 

PFS Frrsl ClWca . . . 

1 oeai* M Plus .... 

tm 

PFS Fust PuPhsher . 

1 OssqVitw 

886 

PFS Proierttoiu' F u , . 

1 Ckitii 1 Plus ..... . 

8156 

PFS PTMessteM Plan . . 

1 Oratii 30 MoOrNr 


PFS Prolns^na' W’ltf , 







1 Eac«l Mac/PC ...8178/8281 

A Base Sys y 

1 FasiDack Backup 

875 

STNeMatf* 

1 fullSak Backup 

156 

lUPS Mani'esti . . . 

1 GEM Draw Plus . . . 

8156 

SuptrSpool iMaci . . . 

1 GanericCaiMSD 

856 

loos I'BM or MaCi . . . 

1 Generic A Dot Ploi 30 ■ 

8/1 

Turbo 6as< 




1 HarvaroGrapDcs . . 

8256 

Wntura PuerrSMig n . . 

1 Harvard Tol hot Ug- . . . 

8307 

ytrsaCaO'Libraries . . . 

1 Ligriiing HD Spae^. . 

864 

WorOPe'iecl 42 

1 Lotus 123 261 ... . 

8786 

WorilPtHtCtilib'a-* . . 

MamCa0 2O 

1199 

x-Tree 

1 MemoryMaK ... 

cm 

X-Tiee Pro 

1 'FREE AIR APPLIES ONLY 10 Orders up lo 10 IDs & o 



CatCMt T043 G1 

102^GT 

Digiti/w) 

iMw Sw«tt-p 000 . 
Offwt ■ 

0MP41i42 . 

OMP S'MP . . . 
DMP51'52MP . 

OMP 52 

OMP 56A .... 
OMP 61 . 

0MP62 . 


DIGITIZERS S PLOTTERS 


13786 

84560 


MP 0pt«n» Cat 

HlUdl Toe' 

tMlCTaWtl . . . S308 

OWteTi Cat 

H P PiontTi CaH 

WMt Cat 

301850 Cat 

ilinaiSt2*t2 S32S 

IS12»17 S660 

SeBnatratMci 
■2*l2Plu- .... 8348 

’8*12Pio4iu»ni 8578 

Mac Cat 


COMPUTERS 

AST PrtfiHum 286 ImMMTIOOO 

M-wei '40 Cat 

WCMoit.stMd 81329 

MuIMMMEL . . 11546 

8anw|»8 386 ... Cat 


1788 

n>00/T3100 

UoMctiHM ... Iin 

T3in'20 .... 87988 


SAMSUNG 

TTL-AMBER 

*79 


DRAFIX 1-P 

*155 


BOARDS i 

A4«a«cM IMWvi 
a?8e Cat 

ATI EGA tfroner . . . flM 

VIP VGA 8249 

Cadre Sft Ariqt Cat 

Omm Sj{*«EGA ... 8219 
GraMUrC-'Mlc/SS. . 871 

HircMi Grapitcs Piirt . UN 

iMeOOwt Cat 

MCG61 STM 


NETWORKS 

VGAPhd... 
VGA Pro.. . 
PnOriMtaf . 

SifM OtttOM Vu> 

CWO' 400 . 

Ateft Soaro 
PS/AT 5t^ .. 


Vi«n7V«oa 
0«uu«/VGA . 
V«0a VGA 


DRIVES • MODEMS • FAX 


S79 


EHIIM526 
aeOhOriv* . 

Harn 

MHMtnM AT ao^ 70 MO 
r«>tvc 1638 

ritOOTT3IOOy2l|i . IIN 

PUmRit 

•or any phone «al IIN 


8aHMS?22S 
?On^Cw0 .. , 
ST231 30 Tk>C«fl . 
Uunmtrn 12m 8 S« 
24006 &SW . 
TMlHti 3S' XT<At 
■TOIr 0>ivt . . . 
USIiMla 
Cou'WfTNO. . 


MOUSE 

ii««KtaMouw IN ..^teiPutAew. 

logifflouM 6 iM A OThert . 

pePtmt. 




■ 256A. 


884 

HELPERS 


MMoum 


M.H.I. WAREHOUSE, INC. 

5021 N 20th Street *10261 
Phoertu. Ariaone 65064 
TOLL FREE credit with order 
602-661-1090 

Cutlomer Service 602-997-6756 
Cuttomer Service Hours 9-3 M-F 
Hours 6-S MT M F 9-2 SAT 






merican Semiconductor 

the fastest growing supplier of 
uality computer parts now gives 
pti complete systems for less than 

^l&silJYBODY! And we can 

FINANCE YOU! 

‘ •“‘•“IPYOU OWN in 




TNMn 

MIIEI#S3I1 

■Scleciobl« 4.77 &• MHZ 
ProceuingSpMd >0>16MBRAM 
Availobl* • Biot • On* 360K 
Floppy Driv* • Floppy Controller 
w/Cobl* * Eight Expontron Slot! • 
PC/XT Compoiible Keyboard 
RETAIL VALUE 1099. 

•IW NICE S99. 



n 

MHEL #S304 


> Selectable 4.77 & 0 MHZ 
Proceuing Speed * 0*16 MB RAM 
Avoilobie • Biot • 14 Bit MM-2 
CPU • One 360K Floppy Oriv* • 
Muhi I/O (w/Floppy Cwl^ler. Code/ 
Calendar. Porolliti. S*riol, & Gome 
Pori) • Eight Expontion Slott • PC/ 


RETAIL VALUE 11 


■ S*l*ciobl*4.77 & 8 MHZ 
Procettirtg Speed • 0> 14MB RAM 
Avoilobie • Bros • M88*2CPU • One 
340K Floppy Drive • Multi I/O (w/ 
Floppy Controller Cbck/Colen^r, 
Porollel. Seriol & Gome Port) • Eight 
Expontion Sbtt ■ One 10M6 
Hord Drive (w/Controller| • 

PC/XT Compatible Keyboord 
RETAIL VALUE 1' 


* 8 MHZ Procetimg Speed * 
0*14MB RAM Avoilobie • B>ot • 
t4B.t 8088-2 CPU • Two 340K 


(w/Controller) • TURBO/Nor- 
mol Mode Either Sohworeor 
Hordwore Selecioble • Eight 
Expontion SloK • PC/XT 
Compoiible Keyboard 
RETAIL VALUE 2499. 


TBIIlil'^iSv 
ll•IEl#S3K 

• 8MHZ Cioch Speed • 0-14 MB 
RAMAvoilable>B«f 14 Bit 8088-2 
CPU • Two 340K HoK/Height 
Fto^y Orivet • Mulh I/O (w/Floppy 
Controller; ClocWColendor, Porw- 
lel.Seriol. & Gome Port] • 30MS 
Hord Drive (w/controller) • TURBO/ 
Homvol Mo(^ Either Soflwore or 
Hordwore Selectobl* • Eight 
Expontion Slott * PC/AT 
Cotnpolibi* Keyboord 
RETAIL VALUE 2^ 



* 8 MHZ Procetimg Speed * 

0-14 MB RAM Avoilobie • Biot • 

14 Bii 8008-2 CPU • Two 340K 
Half Height Floppy Onvet ■ Muhi I/O 
(w/F loppy Controller, Clock colen- 
dor. Porollel, Senol, & Gome 
Port) • 20MB Hord Drive (w/Coo- 
iroHer] • TURBO Normot Mode 
Either Softwor* or Hardware 
Selectobl* * Eighi Expontion 
Slott * PC/XT Con^otibl* 

Keyboord • IBM Compotibl* 
Enhanced Grophict Adopter 
(EGA) • Ki^ Reiolwhon 
EGAMonrlor 
RETAIL VALUE 3899. 

•M PRICE 2043. 


★★★★★★ 

INSTUITCIEMT 


IMY OT TURBO 
MHEL #SS07» 

* 4-8-10 MHZ Procetimg Speed 

• 4 MHZ • 0-14 MB RAM Avoilobie 
Blot • 80284 Bated CPU • 340K 
Holf/Height Floppy Drive ■ Hord 
Drive (w/Contrdfer) • Mulli I/O 
|w/Floppv Controller. Clock/^l- 
endor, Porollel, Seriol, & Gome 
Port) • 20 MB Hord Drive (w/Con- 
troll^) • AT Style Keyboard 
RETAIL VALUE 3999. 

IN NICE loss. 


THMAT 
UNBEl #S5inr 

•0-14 MB RAM Avoilobie' 
80284 Bated CPU • Brot • 

1.2MB HoK/HeighlFlo^y Drive • 
20MB Hord Drive (w/Controller) * 
Eight Expontion SiM • Porollel 
P^ • AT Style Keyboord • Per • 
lormonce 14« 12, 10, 8, 4 MHZ 
AvoiloEtle. 

RETAIL VALUE 3999. 

IN NICE ISIS. 


10 MHZ Clock Speed • 0-14 MB 
RAM Avoilobie • Biot • Intel S0284 
Microprocettor • 1 .2MB Holf/ 
Height Floppy Drive ■ 30MB 
Hord Drive (w/Controlier) * Erghf 
Expontion Slolt • Seriol/POrollel 
Adopter • AT Corrfpotible Key- 
boord ■ Performonce 14, 12. 

10, S, 4 MHZ Avoilobie 
RETAIL VALUE 4499. 

•HNICE2BSS. 


TNMRTi?^ 
MNEL #SSI3 »* 

10 MHZ Clock Speed • 0-14 MB 
RAM Avoilobie • B«t • Intel 00204 
MKroprocettor • 1.2M6 HoH/ 
Height Floppy Drive * 40MB 
Hord Drive (w/Controller) • Ei^l 
Expontion Slott • Senol/F^alwl 
Adopter • AT Compatible Key- 
boord ■ Petformonee 14, 12, 
IO,8,4MH2Ayailobl« 

RETAIL VALUE 5999. 

IN NICE 2199. 


NOW! 


quality imo our products tot service durability, 
and your torig lasting erfoymeni 
We know you would preter lo deal wiih a 
company that puis everything possible into its 


product, to make It the best The best things 
are never the cheapest and cheap tNrtgs are 
seldom the best 

NO OTHER COMFVLNY CAN OFFER YOU A 
5 YEAR WARRANTY ON ITS XT & XT TURBO 
MOTHER BOARDS AND INSTANT CREDIT 
BESIDES' 

Our direcl control, from R&D component 


selection to final assembly, enables us to 

mamtam quality through ' 

martufactunng process' 1 
SELL SO MANY' 

Ic, . (£. /OlCC 

Pi9SKient. Ameocsn 6<pmtoortotc*x me 


DEALERS, CALL US FOR SPECIAL 
DEALERPRICING ON ITEMS LIKE: 

0% RNANCING AVAILABLE!* 

cSSI"* ’^SonMOmt oOiAnn nmtoM*svftTUS (Jml* 

•ec MBMwee •!•««(*<»• wounm 

OMMIX Mma OUXOAM. XjXOMM COHXu’tX 

«M«»0WC cOMXoeiii monhoa wrii .iMOr mum cow 

iow« COLOR noxmMKOievtt 'irwM mxox>( 

otinM iwiitMOMOomaut rvocxxot co—u«i«noiw cxenaeat rxet 

1 -800-825-SAVE 

MWTeaMetae- lo* wiii mmo* mox-i* 

ouwmiw MMCCWN MWHMD LSI. mUKH 

LA— Wit W OMAXMCt 00X0 OCX trSOfe 

C<IM9l OmORI MWtUX'i KCMXA 

•enLittniowRO ruun ewxwKieon 

lewLcrimciui eoMM cwcmo 

S YR. WARRANTY* 

DEALEBS! call for the up to minute prices for SRAM’S, BUST’S, EXFANSIBN CARDS and IC’S 

‘AVAILABLE ON SELECT MODELS 

‘AVAILABLE ON XT MOTHERBOARDS 




With prices like these and 
financing unlike anywhere in 
the world, it’s easy to see why 
American Semiconductor is 



Our revolving charge makes owning the ■ 
systems you want easy! NO MONEY-DfiWN! 


Over a 


$Biuai 


of FINANCINB 

t^Ga 

MODEL #570r 

16 • 20 MHz ProcMSor Speed 

• Intel 60316 Micro ProceMor 

• 32 Bit arcMteclure • Compel- 
iMe wtth 6 MHz 60266 Herd- 
were 6 Softwere • Phoenix 366 
Bioe • Four Speed Seieaion 
(11 1 1 6.77 MHz) • Relocalion 
of Bloe • EGA Bkm to 32 Bit 
High S peed RAM tor Ughtnirtg 
Ejwcution • Reel Time Ctock • 4, 6 or 10 
MHz 60267 Co-proceeeor Socket • Stenderd 
32 Bit High Spe^ Memory Board 0>16MB 
RAM Avadebie. Connectors For 
Attaching Up to 10M6 ol Memory • 1.2MB 
Helt/Height Floppy Drive • Eight Expansion 
Slots • ^laVParaiiet Adapter • AT 
Compaiibia Keyboard 

RETAIL VM.UE 69M 
nb««r COM M thoan opMnM 

OUR PRICE 3372. 


AVAILABLE!!! 

LAPTOP W 



LAPTOP 
MODEL #5402 

• 60166 compatible (7.16 MHz) • ROM; 1 

32KB (BIOS, etc.) • RAM: 256KB 1 

standard, exparidable to 640KB • 35' < 

720KB POD X t • Optional 2nd 35' FDD 
or 20MB HDD • Supertwisi Crystal 
Display • Capacity: 60 characters x 2S 
lines (640 x 200 pixels) • 0^-160" PH angle 
adjustment • 78/8B4iey step-sculptured 
keyboard with integrated numeric keypad 

• Parallel (Centronics) pon x 1 • External 
SW* FDD unH l/F X t • Slol tor EPROM 
card. CRT adaptor for EMS card x 1 • 

Slot tor Modem Card or SIO card x 1 

• 12% •(W)x3*(H)x 13H*(0)« 

Approx. 10 toe. • Lead battery (7 hri. 
operation) • AC adaptor • M&DOS* 2.11 


OUR PRICE 995l-: 




f^FREiirr 


MIINIVE 

KITS 

from 10 mb. 
to 360 mb. 




FLIGHT SIMULATOR 
UP TO S500 CASH REBATE 
LIMITED TIME OFFER 

CALL FOR DETAILS 


NO MONEY DOWN! 



MONITORS ARE ADDITIONAL SURGE PROTECTOR POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39 95 

Even if vou have a comouter... 

We’ll sell you add-ons from our TOP QUALITY products, and FINANCE them too! 


SAY CHARGE IT! 


ORDER TOLL FREE! 
t-aOO-237-S7S6 EXT $23 
CUSTOMER SERVICE ($13) aS6-a631 
IMPORT EXPORT 

TECHNICAL SUPPORT (113) aSS-70S4 


0% FINANCING AVAILABLE!' 

1 -800-825-SAVE 


-AVAILABLE ON SELECT MODELS. 


«EN SATURDAY a AMS PM ’ OFFICES NOW OPEN TAMPA - MIAMI - LOS ANGELES - WASHINGTON, 0 C. - TAIPEI. TAIVSAN - TOKYQ JAPAN 

CORPOMTI MCAMUARTIRS 1M44 UCE RUCK HOAD TAMPA. FL 33«»(I13|4MI431 


CIRCLE 521 ON READER SERVICE CARD 






HARDWARE 

ADD-ON BOARDS 405 

CABLES 405 

COMMUNICATIONS. . 405. 

406 

COMPUTER 

SYSTEMS 406.407 

DISK DRIVES 407 

DISKETTES 408 

EXPANSION 

UNITS 409 

MONITORS 

PERIPHERALS . 409.410 

PLOTTERS 410 

POWER 

PROTECTION 

POWER SUPPLIES 410 

PRINTERS 410 

SECURITY 410 

SPEED DEVICES 410 

SOFTWARE 

ACCOUNTING 411 

ARTIFICIAL 

INTELLIGENCE 411 

BACKUP SYSTEMS 

BUSINESS 411,412 

BUSINESS PROJECT 
MANAGEMENT 412 


SOFTWARE cotttinueJ 


BUSINESS TIME 
MANAGEMENT 

COMMUNICATIONS .... 412 


CONSTRUCTION 412 

DATA BASE 412 

DATA ENTRY 412.413 

DATA 

MANAGEMENT 

DESKTOP 

PUBLISHING 413 

EDUCATION 413.414 

ENGINEERING 414 

ENTERTAINMENT/ 

GAMES 414.415 

FINANCIAL 415 

FLOWCHARTING 416 

GENERAL 416 

GRAPHICS 416 

HEALTH 416 

INVENTORY 416 

LANGUAGES 417 

LEGAL 

MAILING 

PROGRAMS 417 

MANUFACTURING ... 417 

MEDICAL 417 


SOFTWARE amtinueJ 


MULTIUSER 

SYSTEMS 

MUSIC 417,418 

ONE-OF-A-KIND 418 

OPERATION SYSTEMS . 418 

PREVENTATIVE 
MAINTENANCE 418 

PRCXiRAMMERS 
TOOLS 418,419 

PUBLIC DOMAIN 420 

REAL ESTATE 420 

RELIGION 420 

SALES 

MARKETING 420,421 

SCIENTIFIC 

SECURITY 421,422 

SERVICES 

SHAREWARE 422 

STATISTICS 422 

TAXES 

TERMINAL 

EMULATION 423 

TRAVEL 

UTILITIES 423, 424 

WORD 

PROCESSING 424, 425 


MISCELLANEOUS 


ACCESSORIES 425 

BAR CODING 425,426 

BOOKS 

BUSINESS 

OPPORTUNITIES 

CATALOGUES 426 

COMPUTER 

INSURANCE 426 


COMPUTER LEASING 

COMPUTER SERVICES .... 

CONSULTANTS 

CONVERSION SERVICE . . . 


DATA 

CONVERSION 427 

DIGITIZERS 

DISK CONVERSION 427 

DISKETTE COPY 
SERVICE 427.428 

EMPLOYMENT 
OPPORTUNITIES 

FURNITURE 

MAILING LISTS 428 

NETWORKING 428 

PUBLICATIONS 

SUPPLIES 428, 429 

TRAINING/TUTORIALS. 429 
TYPESETTING 429 


USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 


PC Magazine Classified Marketplace is a special economical section for product and service listings. 
Listings arc grouped by category and sold by column inches. Second color option available. 

Standard Directory Listings arc also available for a minimum of 4 issues at S440 per issue ($1760 total). 
For additional information call 2I2-S03*SI IS. 


PC Magazine Classified Advertising Staff 
One Park Avenue. New York. NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L Rosensweig 
Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinators 
Wanda D. Brown 
Linda Annis*Lof>ez 


Production Manager 
Anne Brockinton 
Production Coordinator 
Robert Clark 


Account Managers 
(iknda CampbeU (212) 503-5118 
NY. CA. PA. VA. DC. OH. AK. WY. MA 
Veronica Karmcr (212) 503*5156 

TX. MN. Wl. AR. NC. IN. Rl. DE. SC. LA. ID. MT. OVERSEAS 
Drank Leavey (212) 503-5176 
LTT. TN. NB. HI. (CA ‘MOOO A UP) 

KranHb Nova (212) 503-5175 
WV. FL. VT. NH. (CA 9.^996 DOWN) 

Mkhaei Brooks (212) 503-5125 

Ml. CT. IL. KY. ME. OR. OK. AL. MO. NM. lA 

Ansela Kimn (212) 503-5117 

NJ. WA. MD. AZ. CO. NV. MS. KS. ND. 

SD (ALL CANADA) 


PC MAGAZINE • JUNE 14. I 9 8 H 
404 




HARDWARE/ADD-ON BOARDS 


CABLES 


Never enter time and date again. 

dCiock II $49.95 Slotless Clock-Calendar 
' Compatible with most computers. 

• Easy to install. 

> Replaceable battery. 

• 30-day money-back guarantee. 
• Great gift idea. 

To Order (214) 788-5198 

Or write to Microsync 
15018 Beltway Drive 
Dallas. Texas 75244 
Please add $2.50 for shipping & handling 



CtACLE SSI ON READER SERVICE CARO 


CHiPCLOC 

doekMndv IN A CHPt 
Eim piug4n ■ 10^ bMwy 
NtMT sst dMAims agtin 
No sM RMdsd ■ 100% conyMtble 


NOW WORKS WITH PS/2 


CMPCUX MtaOwm NOW t49iM 
aMynionytirtimiinm 


COMPUQUEST iriC. 

801 MotM Am. ■ Schaumburg, U. 60193 

1-800-722-2353 
1-312-529-2552 in IL 


EGA GRAPHICS 
ADAPTER FOR 
AT&T SYSTEMS 

• PC6300 • PC6300PIUS 
•PC6310 •PC6312 
• PC6386 

*169 

Ouantiy dlMounli ivwilwblw 


1-800-854^505 

in NEW YORK 1-800-632-2444 

CIRCLE 553 ON READER SERVICE CARD 


MotherBoard Clock • $59 

SideClock does not waste an expansion slol! 

The innoventions' ctocK/calendar enlefs the 

lime and date tor you automatically Easy in- 
slailaiion Software & user-replaceable battery 
included 30 day $-back gid 2 yr warranty For 
XT. PC, PS-25 & compatibles S59-*- $3 s/h. 
She discount. Dealers welcome 
ARISTO Computers. Inc. 

16611 El Camino Real Suite 213-M 
Houston. TX 77058 
713/480-6288 or 600/3ARIST0 

THE X-BANDIT 4 EMS 4 

For XT/AT. Enhanced, expanded memory utilir- 
ing LIM 4.0 specifications. Segmented memory 
mapping, split memory addressing. 2 mb in 
one slot. 8 mb total Spooler. RAM disk auto 
configuration software, manual, warranty all 
included. S175 list. Dealer pricing available. 
TELETEK ENTERPRISES. INC. 

4600 Pell Drive 
Saaamento. CA 96838 
(916) 920-4600 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 


CABLES 


RS-232C/422A USERS: 
BI-DIRECTIONAL CONVERTER 
lor EXTENDED USE 

Convert RS-232C to 
RS-422Aand/ot 
RS-422AIORS-232C 

only340w05 

HOOCL 422CON 

CutftMItOaliSltCliOn Bi 6»Kt>C«« trtSt (MMy vttMIrte 
coftvtnet Eiunnc«M)ingiMu9W 4 000'M'Bd<«iM<«to 
90KBM iTwoBABASARCONConvC'tt'ScanuKnayout 
RS 232Cuo*bii>ivupio4 000ni 

imrtMWo-WWWKillKloa •vnwnltxut DWU 



n«gu'’n t;vDCll <Q0mi OpMnti ppm*' MOpty aviMb* ta> 

OrtlySU.eS. 



B&B rtectranin 

1528F Boyce MerTttridl>tve*P.O. Box 1040 
Ottawa. IL 61350 

Phone: 815-434-0846 

CIRCLE 567 ON READER SERVICE CARD 


Share PC’s & Printers! 

Slop Plugging & Unplugging! Our Switch 6. Cable Packages make Switching a Snap 


All YOU need is your Printer Cable' m , 

One PC & TWO Printers? Order cxjr <121 10 Package irKludesoor 04 
popular Personal A B Swrtc h (all lines switched 1. a second Printer 
Cable |6: r-ully Shieldedi & a 6’ Shielded Cable 
(DB 2S M Ml to linkyexir PC to the Switchbox' 

TWO PC’s & One Printer? Order our 
n 2116 Package includes our popular 
Personal A B Switch (all lines svwtchedi 
And two6‘ Fully Shielded Cables (DB 2S M M| 
to link each PC to the Switchbox' 

CIRCLE sea ON reader service card 


95 



To Order Wrftr or (all TipzComputif Acet^sorm SpecityMotK nuirvUer Quaninv. e payrneni 
■nIn(Visa.M C. PO. or Money OrUen Each order nslupped theMmcclayv4<iiiPSforFAS! Delnr^ 

Onlers. CAU 1-800-367-8479 
Customer Service. CALL 415*626*4333 
30 day money backguaranteei 

If you d like a FREE CATALOG . jusi Mnte or call uV 
MAiiOnlmlb Tipz RO, Box690San Francisco. CA941O10690 


III iir-ytur UWVCry 



Companion allows you to 
add an extra keyboard and 
monitor up to 250' from your 
PC system unit. 

Operates with Mono, CGA 
and EGA monitors on IBM 
PC/XT/AT computers and 
100% compatibles. 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 

CYBEX CORPORATION 

2800 H. Bob Wetoce Ave. 

HunUvMe. AL 35805 
(205) 5344Xm 


PC' Magazine Classified 
Marketplace 

(he uKimate targel marked 


The liriiiiil Njici ifiiTN ulm n-iid I’C 

.Mai<ii7.iiii*itiiiii li.i\i- III'- null' sill Ip 

iiriMiiiil. Dii-ir milv ioih i-iti is ;|i'iiiiiM 
vvli.ii tli(>\ iii'cd .i.s<|iiii-klvasp<is.sili|i- 

They'll UIKE(T their attention 
to PC Magazine Cla-ssifled 
Marketplace 

I'nr lliciii I'C Matpixiiii’ ('ias.sirit>4l 
Mark«‘lpla('<''s liirrct Ki>spi>ii.<v 
llis|)l,iv .\<1 riiniiai n-pri'M-iii.s a rtsi. 
I'iLsy anil i-nsl ■■(Tttitve iutili<iil o|' 
priuiurt a<'<|insili(iii. Tlu-V kimw It 
will liavi- llic priNliicls llii'V ll•■•■ll anil 
till- inliinnaiKin iln-y v,ani n-itanlinK 
pril l-, viiliiiiii- (liM-niiiiLs. spi-rinra 
lions and di-li\r-r\' 

If you think that your husines.s can 
benefit from the oUU.UOU brand 
specifiers who read PC Magazine . . . 
YOirkE RIGHT! 

So take DIRECT Ktion and 
call (212) m-m 


COMMUNICATIONS 


PC-HOOKER 

A powerful and easy to use connec- 
tivy tool that lets you hook together 
any two IBM PC compatible 
computers and transferfiies in either 
direction at speeds exceeding 
115.000 baud. 

Faster than Lap-Link™ 
Easier than Bridge 

Connects any two PCs 
Serial and parallel 
Exceeds 1 1 5.000 baud 
Two way transfers 
DOS organizer 
Full text editing 
Talk mode 

Hayes modem support 
Print facility 
Universal cable 
5%" and disks 
PS/2 ready 


Complete only $59.95 

To order call 1-800-868-8455 

amica 

102 S Main Street Park Ridge, IL 60063 

Cin^" S72 0«IRIEA^*S£mKE CARD 


Hardware/ 

Communication 

coniinueJ on the 
following page 
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COMMUNICATIONS 


■M conpaciDto XT oorrpucar oMch orM / 640 
marTv> mthI (MrMH pom ktybiMrA mens 
rrerwsr _S79&00 

Cempunr Fax ayatam uaing abova oompuur Fai 
aofcwara, and acamar «1S8S.OO 
Aucomatad talaphona attandvtt and voioa ma aaa y 
ayacam iMcb abova XT oompa O bla oomputar $1 IK 
Maw^ca paekand laaar jac prawar 11. tlB^SiX) 

O hfc p ^ a, Cannon iMor pmcara CALL 

TooMba Lapcopa Cempueara 

Tiooomioo 1766/1 sesxx) and T120CV3100_S222S/2ees.CX) 



hand •em-rmr wKh odt w «34S.OO 
r 300 on raatvw attno ad 
. I odtaara PC/MAC. V7BSOO 
o IF yw Bearar ra i 

pF0 30Q«600 $1165/61475 

pFOTOO $1685 

aUX140/ieO CALI 

asoioiyasoo $ioe8/i240 

a 3700 $1375 

VialFaxJra $1175 

alOQ/315 


Fax Machinao and Fax papar 
baat prtca nattenwlda 


Nleah 10/20/60 
Canon Fax 20 
ATar 3socy35io 
ATaT 352C/3530 

kKXFIl $1345 
M1200/Mieo0 $725/1625 


Tavm trat^TTant a'tcao Vlaa/MC/CQO S*b raaeeok 30% 
TMphana Preiijet Canca* B Ta« CA 93830 
7M 799 ant. FAX 714 970 8 760 


ORCLE SU ON REAOER SERVICE CARO 


COMPUTER SYSTEMS 


THE LOWEST COMPUTER PRICES FOUND ANYWHERE! 

LOOK! AT&T - PC 6386; 

IBM RAM, 1.2 MB FDD. 40 M8--$4,995. 
LOOK! AT&T • PC 6386 (Wiinout 40 MB): 

-$3,995. 

LOOK! IBMXT&AT’s: 

Starting at only - $1,200. 

Ask for low, low prices on other products from AT&T, IBM, Digital, 
Mini's, Mainframes, etc., and charge all of your computer related 
purchases at only 12.75% APR on the WORLDCARDvn credit card! 


CALL 

(801) 562-1404 or 
1-800-228-0640 


|| COM/SOFT INTERNATIONAL 

) (A Omaon ol WORLDWIDE SERVICES) 
ORCLE S60 ON READER SERVICE CARO 


BEST SYSTEM BUY I RadM /tiack-Tandv 


STI88 $499 

4.77/10MHt/0 woit/640K RAM 
360K FDCVFOO ConboHef/KB 
dock/cotendor/l serial. 1 pordW & 

1 gome port/150M/ power supply 

STI 286 $980 

6/10 MHZ/640K RAM/200W 
Enhonced Kfi/1.2 MBFDO 
WD Dual FO/HD Gxitroler 
dock/calendar/BIOS 

STI 386 $2,595 

WHhaOMB HDD 

Other peripheroh 
dsoovoibble— CAU 

Summit Technology 
P.O. Box 201702, Austin, TX 7B720-1702 
(512)335-0522 
1 800-445-8640 


Our Khh year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 

Hgl. Prepaid. .Save Tax 

Toll Free 800-231-3680 


Wc will meet or beat . ■ . 
ClIARATYnXP IjOWEST PRKTS 


r MflRVMfIC INDUSTRIES INC. 
22511 Kaiy Fwy. 

Kaiy (HiHisUinlTX 774.50 
t-71.V.ty2-(>747 Telex; 7741.12 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212)503-5115 



COMPUTER SYSTEMS 


Simply Put# 
IFsThe Fastest AT 
On The Market. 


(Norton S.l. 18.7) 




AT MWnbMrd 

. Pnoenix BIOS 

a 90796 - *6 AMD Microprocessor 

■ 0 Wail Stales 

■ S I O slots two 8 Dti sii 16 Dit 

■ Etpandable to i MagaOyte on CoarO 

■ CMOS clock arrO calendar erreuA 

a 24 bit addressing and I6 o<t daia pain 
a 16 iwei inierrupt 
a 7 channel d>r«ci memorv access 
8 3 programmaOie iimers 
AT Cat* 

a 2 Onve or 3 Drive openings available 
8 Hardware reset switch 
a 6- 16 Mna speed select switen 
a t Smm ttvickness 

8 Power Haro Disk and Turbo indicators 
AT Power Supply 
a tt5'230VAC user selectable 
a 230 Wan output rating 
a Son Start 

a Overvoilage and overload proieclio'' 
a Over 20ms hold up lime 
a UL eSA and FCC Ceriitied 

AT Keyboard 

8 Enhanced tOt Key keyboard 
8 12 Function keys and separate keypad 
a Solid slate capacitance low protiK' 
key switches 

a EiMt'onic shittiock with LEO mdreators 



Only ... 

$729 

Data Bank Computer 

196 Whitney Place 
Fremont. CA 94539 
(415) 4905(X)2 
In Canada Call ... 

(514) 631-3191 


CIRCLE SS6 ON READER SERVICE CARD 


LAPTOP SPECIALS 

ZENITH - TOSHIBA • NEC 
• SHARP • DATAVUE 

The Latest Laptops at Low Prices 
along with a wide Selection of Acces- 
sories including . . . 

• AFFORDABLE SVa" or ZW EXTER- 
NAL and INTERNAL DRIVE UNITS for 

• U^PTOPS and DESKTOPS <360K. 
720K. 1.2K and1.44K). 

• DICONIX PRINTERS ... 1200 AND 
2400 BAUD MODEMS for UPTOPS. 
For Low Pricing and Fast Reliable 

Service call . . . 
COMPUTER OPTIONS 
UNUMITED 

for the Smart Buyer 

201-469-7678*7 Days 
9AM-10PMiEST) 

qRCLE 566 ON READER SERWCe CARD 


IBM 

Model 30 Smhz 640k 2/3.5" . . . .$1275 
Model 30 Smhz 640k 20mb . . . $1695 
Model 50 Khnhz Im 3.S 20Tnb . $2595 
All Other Models Available — $ call 


Dcskpro 2S6k 2 Drive $1295 

Deskpro/286 640k 1.2 20inb. $2495 

All Other Models Available -$call 

Smhz XT640k2dr mono $ 695 

Wmhz ATS12k 1.2 20mb $1195 

pNipherals & Software $ call 

We Will Beat Any Price On Slock Items 

P C TECHNOLOGIES 
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COMPUTER SYSTEMS 


Buy Wholesale from #1USA COMPUTERS & ELECTRONICS 
TOP NAMES - BEST PRICES - SUPPORT & SERVICE “Call NoW” 

MEMBERSHIP $25 OFF THIS MONTH 1-800 777-1USA 


WYSE 

WYSEpc286 
2108-8WHZ $1,125 

2112.12MHz»i.52« 
2200-10MIlz*J^ 
2214.123MZ cAa 
386-16MIIZ 


LAPTOPS 

TOSHIBA 


HARD DRIVES 

SEAGATE MINISCRI0E 


TIOOO 

TllOO 

T1200 

T3100 


$845 

$1,399 

CALL 


20MQ 

30MQ 

AOMG 

65MG 

80MG 


$465 

$575 

$995 


20AIGCARO CALL 
30MGCARO CALL 
27MO $625 

4SMG $699 

71MG $899 


NEC PRODUCTS 


BEST PRICES 

PRINTERS 


ADD ON»S 


MULTISYNC It 

CALL 

EPSON 

CAU 

XT EXP.MEM 

$95 

MULTISYNC PLUS 

$650 

PANASONIC 

CALL 

XT I/O w/tmiptt 

$89 

MULTISYNC XL 

CAU 

TOSHIBA 

CALL 

AT EXP MEM 

$199 

MULTISYNC GS 

$199 

NEC 

CAa 

AT I/O w/MT/par 

$85 

MULTI. WHITE 

CALL 

STAR 

CAa 

HERO. COMP. 

$75 

QB1 COLOR BD. 

$299 

cmzEN 

CAa 

COLOR GRAPH 

$75 

1024 VIDEO CJ^ 

CALL 

ALPS 

CAa 

EGA 

$165 

PORTABLES 

CALL 

LASERS 

CAa 

VGA 

$250 


SPECIALTY ITEMS 
MW200 UNIVERSAL I/O BOARD 
16 EIGHT arr analog outputs 

14 HIGH VOLTAGE / CURRENT OUTPUTS 
1 ANALOG OUTPUT 
PLUS PROTOTYPING AREA 
10 PROGRAMABLE DISCRETE INPUTS/OUTPUTS 



MW777 MULTI FLOPPY DISK SWITH 

A SWITCH BETWEEN 3.5 AND 5.25 DRIVES. AUOWS USER TO HAVE MORE THAN 
2 FLOPPIES IN HIS SYSTEM, KEEP TWO 5.25 AND ONE 3.5 OR VICE VERSA. 


MICRO WORLD ELECTRONICS 
SALES 1-800-288-8088 SUPPORT 1-303-988 5907 

PRICES SUBJECT TO CHANGE: MC, VISA. ACCEPTED 
CMCLf M7 ON REAOCA SCRVICE CANO 


1-YEAR WARRANTY 
30DAY MONEYBACK 

SAT TURBO $309 

H.4 77MH/. 2y>K iM4Hl. .1«IK H.OPP^ . 
KLYBD. PHOLNIX BIDS. I YKAR 
WARRANTY 

SAT AT $750 

l(l>AMH/.Si:KitMcgi. I :MbG 
hLOPPY. KLYBD. PHOLNIX BIOS, 
l YbAR WARRANTY 

20/30MEI; HD KIT $259/289 

TTL AMBER MONITOR ... $ 75 

R(;b color monitor . . . $249 
HECTLES/RGB BOARD ...$ .T9 

EGA 640*480 BOARD $119 

12/2400B MODEMS: $75/169 

360/ 1 .2M n.OPPY: $69/99 

:mlg lms (vk mlmory 

BDXTAT SWYV 

MOL Sb JOYSTICK. GAME 
BU S54/i<).|«l 

SERIAL PARALLEL CLCX'K 
BU $19 15:4 

6' CABLED PRINTER SERIALRGB $h 
PARTS TO BLIIU) YOUR 
OWN K'ALL 

80386 CPU $1392 

lAMH/. IMEGiHMkGi.PHOL.NIX. 
O-WAIT STATE 

SAT COOWSPOTEeS 

2051 N. CENTRAL, # 102 
RICHARDSON. TX 75080 
(2141 680-3508 10-6PM CENTRAL 

emeu S7<0 ON READER SCRVICE CARO 


DISK DRIVES 


PS/2 and Laptop Compatible Systems 


US* 3S0K or 1.2Mb CiWmN for P8/2 

moOM 2S X SO 60 SO Easy setup 

profouionally bu>il 

360K fe?8 FXPS^ t2ta00 

I 2MD/*29fXPS/ t3ia00 

t.44Mb 3.3* brtvee 'eod emte format 

boin 720K artd i 44Mb formats 

Toac and Tothiba I 44Mb w irama 

i»l9lHD) tISt.X 

Eiierful 1 44Mb case power tuppty 

cabio 1020 EMOi S27S.00 


720K IS* TooNbo *t«oa w/hN 

101 ND3UTi%mM 
Cowpobcard Hoppif dNfc c onfroaer tor 
PC XT AT 306 Adds 4 Hoppys of any 
h>nd t 44 1 2 7X or 360K to yOur 
computet Software <nciudad t0lOMDCi 
S1S0.M 

S.2S' 3MK Esiemel for Ml Tosmoa lap- 
tops and Zenitn t0i-S2 and 93 laptops 
Toshiba modets <09 SPWi S3X.M 
Zenith modets ft 1 1 ZPWi S34S.OO 


Call TOLL FREE: 600-544.4252 CA 6 tech into (610) 500-1816 
MlcroSan,4 5550 La Jolla Blvd. Suite 313. La Jolla. CA 32037 


DISK UPGRADE BIOS FOR ATS 

OUB-14 owtndes AT Drive Table to allow any 
compatible drive to be attached and tully used 
with standard AT controllers Short card uses 
one hall slot. Includes complete Set-Up routine 
and low-level form» facility Woiks UNIX. 
XENIX. PICK, other OS and networks NOVELL 
is fully supported S95 e S3 shpg CA Tax 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 
San Diego. CA 92103 
800-284-3269 


DISK DRIVES 


6 INCH DIBKETH SYSTEM 

Read, write, and format diskettes from IBM 
mainframes, mimcompuiers. data entry equip- 
ment. etc Complete easy to use software han- 
dles EBCDIC conversion Can read and write 
CP/M B-inch diskettes (many tormats) You 
also can use 8-inch drives for PCDOS files. 
1200 KB per diskette* $1095 complete 
MICROTECH EXPORTS 
223 Forest Ai«nue 
Palo Alto. CA 94301 
415-324-9114 

PSf2 DRIVES FOR PC'S ATS 

CompatiKil-PC $329 

CompalitOI-AT $309 

Built-in floppy controllers no problem Sup- 
ports muftipie drives and formats Lets youi 
con^xiter use IBM PS/2 1.4M diskettes plus 
more Call for further information 
VtSAAUC/COtVCHECK. 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy 
DeKalb. IL 60115 
815-756-3411 




INCREASE 1 00% 

CAPACITY In your existing 
hard disk with our 
advanced hard disk 
controller 


K22 


CPUi 


INC (7)4) 870-903? 


I 


ancu S73 ON reader service card 


Hardware/ 

Diskettes 

begins on 
the following 
page 
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DISKETTES 


Why waste your time 
formatting disks? 





Preformatted disks 
save you time and money! 

Memorex • Nashua • 3M 

5’/4" (from 48c) • 5V4" HD • 3’/2" • 3’/2" HC 
Call toll-free TODAY! 

1 - 800 - 321-4668 

In Colorado (303) 234-0871. Open 8:00 to 5:30 
MountainTime, Monday — Friday. 

ALF 


ALF Products. 131 5F Nelson St. Denver. CO 80215 


f 


CIRCLE S76 ON READER SERVICE CARO 


DiskAmerica. 


5.25 DS/DD DISKEHES 

25^ E. 

100% MONEY BACK GUARANTEE!!! 

FREE!!! LABELS, SLEEVES & WR!TE PROTECT’S 
NO H!DDEN COSTS 

MINIMUM ORDER-lOO DISKS 
SHIPPING AND HANDLING S4.00 Per Box 
VISA, MASTERCARD AMEX, DISCOVER & COD 


HOURS: WEEKDAYS 8 AM to 11 PM EST; SATURDAY 9 AM to 7 PM 


1-800-634-2494 

24 HOUR SHIPPING 

CIRCLE MS ON READER SERVICE CARD 


FIND THE WIDEST RANGE 
DF DP WDRKSTATIONS, 
ACCESSDRIES J 
& SUPPLIES 
IN THIS FREEJ 
GLOBAL 
GUIDE 
DIAL 

1 800 8GLOBAL 

GLOBAL 

COMPUTER SUPPUES 



TAKE 
THE BYTE 
OUT OF 
DISK 
PRICES. 

.29^ 


Meda Source socUks the sung when 
purchasing your diskenes .All of our 
disks are ^ly cenifled Each disk has an 
umestricied lifetiine warranty There are 
no hidden cnsts All diskenes cone with 
labels, sleeves and write proiect tabs 

Generic S>i" 

Double sided. douUe density 
BcoesoflOO idea 

Generic SYt" 

High density 96 TTI. 

Boxes cf SO 
SonyJS' 

Sinfde sided. 

Boxes of SO 
Double sided. 

Boxes of SO 
Oyaan S%“ 

DouMr sided, double density. 

Boxesof SO 99ea 


fi.29 ei. 


Sl.Odei 
ft 39 a 


media. 


Order by plwie l-BOO-3)6-25S3 
404-9S2-2990. lb acnpi 
MneiCatd, S1&S, Amatan Express 
d DuoMT Caids. C(X) ivaibble 
24 hour shipping .Next day air 
avaitabir. 14 QO per bat shipping 
and handing 

CIRCLE 563 ON READER SERVICE CARO 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


IT’S NOT 
29« PLUS 
THIS AND 
THAT, IT’S 

29 



With sleeves, tabs, labels 


SVt SV.'DSDOHn 100 

EICH 


39c Min 50 

29c 


CoiOrSV/DSDOMm 50 

49c 


5V4' IBM-AT HO Mm 50 
BoioftO Mm tOboies 

.. /9C 


5V4*DSDD 

BoioftO Min 5 Boxes 

S4 29 


CdOfSV-'DSOO 

Free Plastic Case 

$599 

3W 

3’/i'SS00 

Mm. 25 Subject to avaiiabriity 
3’/4‘D5DD 

99c 


Mm 25 Subject to avadabilrty 

$109 

Data 

205' 40 MB Mmi Cartridge 

3m DEI Compatible Mm 5 

$15.90 


600 l20M80aiaCartn0ge 
Mm. 5 

$1920 


I'nmedoie shicong-GuNanieea satisfaction 
Call lor greatei discounts on larger orders 

10e%UMiM«mw«y 

SNppng SSSOperrrwi order $f SO each atW 01 
MC VISA accepted 

1-800-53M600 

Operator # 67 


Oepi No 1S23PO E 
San Francsco. CA 04i6i 

CIRCLE 564 ON READER SERVICE CARD 


DATASAFE 5 '4 DS DD 
W/TYVEK39< 


FUJITSU/SONY 
3V2'' DyOD 

OUR FUa UNE OF SUPPLIES 
& PROOUaS INCLUDE: 

• 2400 Bdud Modem $149.99 

• IBM Mouse $44.99 

• Henvy Duly Copy Holder $29.99 

• AB Switchbox $27.99 

CALL FOR CATALOG 
WE CARRY 10.000 ITEMS 


Comp-U-Smwe 

4 1 4 Maple Ave.. W^dxxy. NV 1 1 590 

(S1«| 697-6707 

800-356-9997 

CIRCLE 566 ON READER SERVICE CARO 
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EXPANSION UNITS 


PERIPHERALS 


DYNAMIC RAMS 


1Mbit 

lOOliOna 

CALL! 

51258 

toons 

$ 9.50 

41256 

7000 <00 

CALL! 

41256 

t«nt 

CALL! 

41256 


$ 8.50 

41264 

'Mm 

$12.50 

41464 

ISOni 

$ 6.25 

4164 

too tso.tw 

CALL! 


PiMM C«l tar ZIP. PLCC. 




80387-20 

STM 00 

27Ct0125 

$2400 

80387-16 

t«tBOO 

27CS12-20 

$19 00 

80287-10 

820900 

27912-25 

$1299 

80287-6 

1239 00 

27C2S6-29 

$ 990 

80287-6 

1198 00 

27290-25 

$ 489 

6067-1 

UMOO 

27CI2829 

$ 829 

8067 2 

$149 00 

27128A20 

$ 989 

6067 

noeoo 

2712BA2S 

$ 929 

60366 16 

$C«41' 

27C04A20 

$ 489 

V 30 anta 

1 (2 79 

2764 29 

$ 390 

V-20 iOrnw 

1 1700 

2732A2S 

$ 450 

V-20 Srtxu 

$ 890 

27t0 

$ 490 

1 & RAMS; 

4304-19 

$4 99 

43290 12 

$1389 

one IS 

$3 79 




PROMPT DELIVERY!!! 

..AVt DAl^SMU»PlN&iUSUAll») ^ I 


DYNAMIC RAM 
100 ns 
2 s»K>< 80 ns 
60 ns 
.iiSKii 80 ns 
.iSKji 100 ns 
2 MK<t 120ns 
rssx.t 150ns 
64Ki4 120 ns 
EPROM 
27C1024 SM. 1 S 150 ns 
27C1000 tnK.9 200 ns 
27C512 MKiS 200ns 
272S6 37 KjB 250 ns 
27128 r.K.n 250 ns 
STATIC RAM 
432S6L-12 3?iue 120ns 
S864LP-12 SKiB 120 ns 



TIMED YOUR DESKTOP PUBLISHING LATELY? 


We re always on ihe lookout for new products that make life easier lor our 
customers and here's one you REALLY NEED TO LOOK INTO 
MEGASCAN -THE WORLD'S FASTEST PUBLISHER 
I I • Scan anything on paper m just NINE seconds' 

■IH • Send the final 300dpi image in TEN seconds' 

ngm • GEM user interface supports Ventura and Pagemaker 
“““ • MegaBuffer hi speed interface for scanner/pnnter 

• Supports Canon CX & SX engines 
ITS NOT JUST FAST-ITS EASY TO LEARN - EASY TO USE' 
CALL OR WRITE FOR INFO AND OUR USUAL LOW PRICES. 
WE LL ALSO SEND YOU OUR UPCOMING NEW CATALOG. 




State of the Art Compufer Products imh 
To order: THE RAM EXPLOSION * For Into: 

1-800 634-4726 2800 Jumper Street Suite 4 4 Fairlai VA2203i (703) 6410322 
CIRCLE 569 ON READER SERVICE CARD 


CALL DRAM CO. 


— LowMt Price in Market 
• Volume Oitcountt 

— 100A8 Guaranteed 

Dynamic RAMS 
1M t20NS. lOQNS, DIP 8 SOJ 
2S6K ISONS. inNS. 100NS 8 BONS 
64K ISONS. 8 120N8 
Policy Price subjecl lo change 
Mm order $20. MCATISA add 4% 
CA residents add 6.5% sales tax 
UPS. Ground $5. air $7 (1 lb) 
Call lor lowesi pnc* m irt« markei 

(415) 398-2987 

Op«i M.F 9.e 

PO Bo. M0I27 SF CA 94159^)127 


9-Track Tape 
Subsystem 



MINISTREAMER” 

Now you can exchange data files 
between your IBM PC./XT /AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 BPI 9-Track tape. Unit 
can also be used for disk backup. 
Transfer rate is im to 4 megabytes 
per minute on PCs and compat- 
ibles. Subsystems include 7* or 
10 Vi‘ streaming tape drive, tape 
coupler card and DOS or XENIX 
compatible software. 

Prices start at $2,995. 

nURLSTrtR\ 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
aRCLE S74 ON READER SERVICE CARO 


AT TOWER 

BRAND NEWII AMERICAN MADE 
FTTS AT MOTHERBOARD / EIGHT WH 
DRIVE SLOTS/ 250 W ROWER SUPPL Y 





enclosure technologies, inc. 

P.O. BOX 87275 CANTON, Ml 46187 

(313) 459-3557 

CIRCLE S71 ON READER SERV1CC CARD 


Name Brands * Low SS 


EXPANSION BOARDS 

AST S«xpackpluM64-384K| $t 29 

Sixpack Premium (25ek-tM| $200 

Advantage |t28k-1.5M) $249 

Rampage (e4k-2Ml $209 

Rampage 286 (512k-2M) $329 

nlal Above PC |64k-2M $229 

Above PC PS (64k-2M) $259 

Above 286 |512k-2M| $329 

Above PS 286 (512k-2M) $359 

Above Board 2 lor PS2 50/60 (0k-2M|$275 
Inboard 388 PC (1M) .$769 . AT |0k| .$949 

' dbeard (0-3841(1 $129 

GRAPHICS CARDS 

HERCULES MonoSl8»: ... Color . . . $159 
QUAD Proeync:S2l9 . . . VEGA Olx . . .$219 

ATI EGA Wonder $199 

HARD DRIVES 

SEAGATE KM from 20n>b $299 

ISCRIBE KM (rom 20mb $299 

PLUS Hard cards from $579 

MEMORY .. 64k. 256k ScaU 

FLOPPY DRIVES: Toahibs tor 

PC. AT $99.. 1.2MB: $119. IS*:. $129 

External 5-'A* drives for P^ $279 

COMPUTERS.JVST. SAMSUNG 
Tape Beckup..Maynard. Everex 

VLM Computor Eloctronics 

10 Park Place. Momstown. NJ 07960 
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PERIPHERALS 


PS/2 l/F FOR 9 TRACK TAPE 

Nova Stor has Ihe l/F (o the PS/2 models SO. 60 
and 80 We can conned 1600 and 6250 BPI 
tape drives lo Ihe PS/2 with our SCSI l/f. Our 
software allows Ihe conversion and transfer of 
data from IBM or ANSI tap^ Our backup 
program allows seieding files or Ihe whole hard 
disk and car be mulli-vol. 

NOVA STOR CORPORATION 
31828 VILLAGE CENTER ROAD 
WESTLAKE VILLAGE. CA 91361 
(618) 707-9900 


MAINFRAME TAPE SYSTEMS 


for PC/XT/AT/PS2 and MAC! 

Our 'Tape Connection" products can read and write your 9-track 1/2" 
800/1600/6250 BPI magnetic tapes from mini and mainframe computer 
systems using your PC. We have developed dozens of transfer 
programs and manufacture many models of tape controller cards 
and cables. We sell hundreds of systems each month and offer our 
customers the lowest prices, best service and technical support. 
Call us today for the best price on tape drives from ANRITSU, CIPHER, 
KENNEDY, and QUALSTAR. Dealer and volume discounts available! 

1120 KAIBAB • FLAGSTAFF, AZ 86001 
(602) 779-3341 • TLX 705609 


€ FLAGSTAFF 
BiGINeERING 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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PERIPHERALS 


POWER SUPPLIES PRINTERS 


W9 TRACK 
TAPE SYSTEM 



• Mainifame to PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (916) 343-6505 or write to 
Conttcii Computtr Corp. 

PO 60x153 Taraana.Calil 91356 


CONTECH 


CIRCLE 57$ ON READER SERVtCE CARD 


PERFORMANCE PERIPHERALS 
for 

TOSHIBA LAPTOP COMPUTERS 


• 2400 bps Expansion Card Internal Modem 

with (Ul 1 and DB-9 COMMS-2 ports (tor 
tt»T3100, T1200. TllOOr.TSlOO). 
M24E $4M 

• 2400 bps Internal Card Modem with RJ1 1 

and DIN 8-pin Acoustic Coupler jacks (tor 
theTIOOO): M24I S449 

• COMMS-2 Expansion Card S232E $199 

• Internal Card (T1000) S232I $149 

• AdapiaPAK 1 2V battery power adapter and 

recbaroeablepack(T31()0): P80 $399 

(See FmST Looks. 2 16 PC Mag pg 52) 


PRODUCT R&D Corporation 

1194 Pacific. San Luis Obispo. CA 93401 
Phone (805) 545-9713 FAX (505) 545-9716 
CIRCLE 576 ON READER SERVICE CARO 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


PLOTTERS 



The Zericon 
Model 3600-D Plotte? 
Astounding price and 
performance for 
- , only $2295. “ 


•L'ni4tiei Xdi.Y 
t.-..ilil-r9i<- 1.- I 
iT 

* Vacuum lixU 
[vrtnt rasMr.Kk'n 


DtjUt inuutfm icuiirj. 

.ZE W/ COA/ 


Zcricon dam to ciunpan valua 
•Prkei a full k- ()>.<■> .nil 
nr»tr»i ..vnpciit..r 
‘Contfiatibiliivi .iTrair- uiili 

l AH HUTwarr «ui'i'«;iw 

PM n 

‘Sftrrdi at 7 in.lu' |vr viorvl. ihr 

*i\V'P .Clef' ih«' h^i fth r 
ITrli'murxr uu.* m ii- 


MORE POWER! 
LESS HEAT! 
LESS NOISE! 


I ADD POWER TO YOUR 
I LASERJET II FOR LESS 

I Expandable Memory Boards: 

I 1MB-$277 V 
2MB- $579 ^ 

I 4MB -Call 
I Font Cartridgei 
Z-F -$209 
123 -S249 
B/F - $169 
I HP Plotter (HPGL) Emulation: 

I LaserPloner - $ 129 

D.H. SYSTEMS, INC. 

5333 McConnell AVE. Los Angeles 
, CA90066 

I (213) 822-9484 

VISA-M/C 



E57»ONH 


R SERVICE C 



MODEL 

POWER COOUNG NOISE PNICC 

STAN04RD XT 

1S0W 

VOX 

STD 

165 

STANDARD AT 

2009 

VOX 

STD 

Ills 

soiso Pcn 

ISOff 

vu 


11(1 

$0200 AT 

200V 

1.1X 

-»S 

Ills 

TC1S0 FC XT 

1SSW 

24X 

-SOS 

1115 

TC200S PC/n 

200W 

24X 

-SOS 

1119 

TCTOOPC'XT 

200W 

2 .rx 

STD 

1119 

TC2$0AT 

2$0W 

vox 

STD* 

$175 


• Aiirjcettieaig'e FCC Ui. '20v2Alv,rfl''ye plugs 

2 SO & TC cnodHs ‘ncMe these Mdiiionai leeiures 
*«.,• 15.,’y corpone"!s ’H'aW s^Kisoidai pome' sage 
;ig*; 'egjiai.on io» npine patetned i gt* etitciericy 
cjoii^g System -igorojs testing i y ai'iinty 

3 TC roceis «eeD e«pens>flr cards 4 O’nes 25*-a5* 
coole' Id' greater reliitFi'ty and longevity 

4<ss itiiiiVt Wtion sysiems aunhary cooling Ians, 
udra-du'er fuii and Conner nerd dnes 

PC COOLING SYSTEMS 

31510 Mountain Way, Bonaal. CA 92003 


SPEED DEVICES 


SECURITY 

SAFEWARE INSURES COMPUHRS 

Call loll free for intormalion and immediate 
coverage. 

e BUSINESS COMPUTERS 
e HOME COMPUTERS 

• COMPUTERS OVERSEAS 

• COMPUTERS YOU LEASE 

• COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Inc. 

2929 N. High Streel, PO Box 02211 
Columbus. OH 43202-0211 

(614) 262-0559 (OH). (800) 848-3469 (NAT) 


IBM-AT SPEEDUP 

The High Performance Speedlnjector 

• Will run any IBM AT faster. Average speed for a 6 MHa AT 9 6 I 
Xv r I X Replaces me CPU's C^^stai^im a reliable frejjuency 


s B 6 / 5 Q 7 For The CPU — 100% corrtinuously variable frequency 
from 6-14 MHz. selectable while running A Mode Switch for switching between 
Standard and Variably set speed ▲ Fun hardware Reset Switch. For the 80257 
— Independent 80287 speedup ▲ selectable from, Standard 2/3 CPU speed, 6. 

10. 12. 14, and 16 MHz actual 80287 speed A The fastest 80287 speeds 

available 

XCELX Models 

The Desktop Remote Version — Variable CPU control. Mode Switch 

and Reset Switch are all conveniently located on an easy-to-use , 

desk-top controller (#XA03-R) $159.95 | 

The Rear Mounted Version — Variable CPU control. Mode Switch and 1 

Reset Switch are located on the rear panel of the AT (#XA01-N) $99.95 I 

The Speed UUIlUat" — Software for the XCELX that will: Display exact XCELX 
speeds, lor fine tuning of the CPU speed ▲ Speedup the Hard Disk ▲ Correct 
Floppy Disk "Drive Not Ready ' error ▲ Speedup Keyboard . (•SUOt-A) $39.95 I 
FAST 80287 — 6. 10. 12. 14 and 16 MHz. Test rated 


SsT RAM — 1281? &y56K, 100NS & l|i 




.(*MPl)SCe11 I 
CU1-A) $259.95 I 

(|•RP 1 )$Call I 

(#CA1-16n7/18/19/20) $19.95 I 



F^st (Dffice Box 866 A Flemington, New Jersey A 08622 
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SOFTWARE/ ACCOUNTING 


ARTIFICIAL INTELLIGENCE 




Money-Back Guarantee 
You'll PASS the CPA Exam. 

Over 2.100 multiple-choice and essayl 
problems with text solutions from recent 
CPA exams The software keeps your 
scores and tailors your study to the material 
you need to pass the exam Continuing 
Professional Education courses with hour 
for hour credit also available Call lor 
brochure and DEMO information 

1 - 800 - 241-9700 

In Colorado: (303) 799-0099 

For IBM PC'S and compatibles 
AMEX. MasterCard. Visa accepted. 


14 Inverness Dr East. F-104 
Englewood. CO 60112 


MicroMash' 
V 


TOE PAYROLL 


If you'vo been looking for a 
payroll with the power tt> handle a 
real job. you just found it This 
system is the same one used on 
the HP3000 super-minis with 
features you didn't think you 
oouid possibly get on a PC.. ..like 
accruals. 401 k plans, user- 
customized data and special 
computations, a report writer 
and more. $600 



71sei SIskra Road 
Rancho Mlr^. CA S2270 

(619) 566-4661 


CIRCLE 757 ON REAPER SERVICE CARD 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER ’ACCTS PAYABLE 
•dlNVOICER & A/R ‘SALES ANALYSIS 
•SERVICE BILLING ’ORDER ENTRY 
•JOB COSTING ‘JOB ESTIMATING 
•PURCH 0RD/1NVENT0RY ’PAYROLL 
$99 ea -F s&h w/dBASE 2. 3 or 3 + Source Code 
dATAMAR SYSTEMS 
4676-P Santa Monica Ave. 

San Diego. CA 92107 
(619) 223-3344 
Visa-M'C-AMEX-Check-COD 

PC-FUND 

The leading fund aaounling system for local 
govts and non-prolit organi 2 ations Modules 
include General Ledger. Accounis Payable. En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll. Budgeting. Fixed As^s and 
Donor Recnpts. The system supports up lo 99 
funds. 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE. INC 
P.O. Box 773028 
Sleamboal Springs, CO 60477 
(800) 551-4458 (303) 879-5770 


ACCOUNTANrS 
CLIENT WRITE-UP 
$250 

• TESTED AND PROVEM IN tOO's OF FIRMS 

• FAST. EASY TO USE SYSTEM 

• FULLY INTERACTIVE MENU DRIVEN 
PROGRAM WTH HELP SCREENS 

• FLEXIBLE CHART OF ACCOUNTS 

• UNLIMITED DEPARTMENTS 

• COMPLETE FINANCIAL REPORTS 

OMW G«mt LWgsr 
Incon o SUlement and Balance Sheet 
Staiemani ol Change 
Sub-Kftaduies 

Job Cost and Other Soocal Reports 

• OPTIONAL LOTUS/dBASE INTERFACE 

• HINI WORD PROCESSOR 

• AFTEfl-THE-FAa PAYROLL 

EamMgs Records 

Federal 94l's - State U/C Report 

W-ZsANDtim's 

• INTERFACES WITH OTHER PROGRAMS 

General Ladgar/PayrMl Wntmg 
Inventory/Raceivables/PayatXes 

• TELEPHONE SUPPORT 

• PRICE tZSO 00- INCLUDING 
PRINTED MANUAL 

m PC/XT/AT AND COMPATABLES WITH 2S6K 


HOWEU ASSOCIATES 
4545 BISSONNET SUITE 280 
BELLAIRE. TX 77401 
(713)661-6652 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
linanctai aid managerial reporting requirements 
of not-for-profit and governmental organizations 
The SyslOT features mulliple fund and fiscal 
y^. user-defined reports and six levels of 
account coding. Modules oflered: G/L A'P. Afl. 
Payroll. Encumbrance. Expenditure Budget. Reve- 
nue Budget and LotuyDBase Interlace MIP FAS 
is available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Hunlland Or.. Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-800-MIP-FUN0 

NCS FUND ACCOUNTING 

Powerful fund acct'g software tor local govts, 
schools, and other non-profit entities. System 
is customized to user ne^s Modules: GL. AP. 
AR. Encumbrance. Budgets. J-Enlry. Chkwrt'g, 
User-Designable Reports. Integrates with NCS 
PAYROLL and UTILITY BILLING and Operates 
on the IBM lamily ot micros and comp^ibtes 
NATIONAL COMPUTER SYSTEMS. INC 
P.O. Box 9365 
Minneapolis. MN 55440 
800-328-6172/612-830-7652 

PRO PC-ACCOUNTING 

‘Best accounting package I've seen yet. I've 
Iried Peachtree. DAC-Easy. MCBS Thanks lor a 
nice | 0 b ot programming " writes J.K. of Los 
Angeles Accounts Receivable - Accounts Pay- 
able • General Ledger - Invoicing - Inventory- 
time & billing, etc. $139 95 send chk or M 0- 
Request on letterhead tor free 30-day trial. 
PRO SYSTEMS SOFTWARE INC. 

P.O. Box 1437 
Plymouth. MA 02360 
(617) 747-3332 



IntelliForm^ Laser Printer 


With IntelliForm^''. FonnMaker 
n^'*, and a laser printer, you'll 
replace pre printed forms with 
intelligent forms and save youi 
company millions. Design and 
revise forms with FormMaker 
Ipv , $495. Then fill out and print 
forms with IntelliForm’'*. $495. 

The best forms automation 
software you can buy. 

Call (800) 634-7424. 

Mind Path Technologies 


CIRCLE M2 ON READER SERVICE CARO 


BUSINESS 


fTTLi QubeCalc™ 
du InstaCalc™ 

'i'iV»rl "Get a 10% discount d 
you mention this ad!! 

QubeCalc’* is a powerful 30 
spreadsheet that adds pages to 
allow instant consolidatton. 

InstaCalc'” ts a full power pop-up 
spreadsheet that lets you cut and 
paste with your word processor. 

PLUS: help screens. Import/export 
1-2-3 & dBASE. graphics, macros, 
sorting. Ilnkino. and much morel 
QubeCalc is $69.95, InstaCalc Is 
$49.95 (Check/VISA/MC). 

FormalSoft (doij 565 -o 97 i 

60x1913 Sandy, UT 84091 

CIRCLE 759 ON READER S6RVIC6 CARO 


RELATO" 

Find shortest path to who you want to know by 
utilizing the power of your existing personal 
network ol friends, contacts. & associations. 
You are an average ot six handshakes away from 
anyone else in the US. Discover how small Ihe 
world really is. RELATO , a new concept in ai 
software (or $49.95/cod/visa/mc 
BIOLOGIC INC 

50 Music Square West. Suite 506 
Nashville. TN 37203 
1-800-852-4794, 615-321-3241 


BUSINESS 


SAVE TIME AND $$ ON YOUR 
NEXT PURCHASE OECISION 

Whether you're buying an Accounting Package, 
a Laptop or a Jet. easily assess all critical 
(actors: pri<%. specs, dates and qualitative judg- 
ments. Document and justify to other people 
quickly and convincingly DECISION PAD lor 
PC's IS $195, 30-day No Risk. Or test-drive 
FREE DEMO DISK (limited time). 

APIAN SOFTWARE 

P.O. Box 1224 

Menlo Park. CA 94026 

(800) 237-4565 ext 123 or (415) 851-8496 

PC ORDER PAD 

Smaner than a Cash Register. Handles Cash and 
Charge sales. Prints Receipt/Picking slip Reports 
Sales lolals with margins Tracks inventory Easy 
& Fast On-line HELP. Options mdude Bar Code 
or OCR Cash Drawer. Network or Remote site 
verskms. Runs under MS/PC DOS. Customizing 
agitable Dolers invited. 

COLUMBIA SYSTEMS. INC. 

10420 S.E. Hillcresl Drive 
Portland. OR 97266 
(503) 654-7722 


Client -Trac 

“The Ultimate Competitive Edge” 

Cltenl-Trac — A PC' IDEAl. Business Sufiwarc Systern spccineally dcsifincii lo yivc the 
Pnitcssional Salesperson a conipctilive cdiEe while etTieicrMly Managing a Larger Client 
Base. Increasing Sales. Impnrving Service. Mainiaining Organi/alion and increasing 
Profits. 

C'lJKNT-TRAC altows you lo: 

• svrvK'c up ui 5.<NX) clicflis eillcKmly 

• easily create new files in seconds 

• locate clients by name. area, occupation, user-defined, etc. 

• store ALL penineni data lor EVERY clkiM such as last curuact. niHcs. results. aciHins. 

details on cli>sing deals . . 

• extensive mxc rectmiing Icaturcs leave your desk paperless 

• review ALL "hot" leads daily 

• track all potential clients 

• multiple screen viewing 

• pniduces rrtailing lists and reports (with gniphicsi 

• client inrormaiion easily updated in sccrmds 

• total ulili/alion of system requires n«> programming 

CLIENT -TRAC provides all the above in uneasy to use. menu driven, formal wiih on- 
lirK support designed tor the Pnifcssiottal Salcspervm. not a "rocket scieniisi." 

Your Sales piMcniial can be realiAcd for ONLY $199.95 

Call PC IDEAL Ttxlay ai l-80(Mi34-564l loonier yixir copy ol CI.IENT-TRAC ntr- 
Send Check / Money Order ' VISA ' MC to; 

PC IDEAL. 6.50 Semry Park Way. Suite I . Blue Bell PA 19422 

PA residents add 6*^^ sales Uix CIRCLE SM OH REAPER SERVtCE CARO 
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BUSINESS 


CONSTRUCTION DATA BASE 


' TRACK TIME. CAPTURE CASH. 
I NO SWEAT. 

i 


►timesljps®IIN 


I Perfect tor attorney^ accountants, consultants, and ALL service profes- I 
^ slonals. By automatically trackin 9 time and expenses, TiMESLIPS III gives « 

I you faster and more accurate billing. The ability to recover cash that could ■ 

have fallen through the cracks. And a better handle on your own productivity. I 

I • Memory resident, uses 60K RAM • Generates custom financial \ 

\ • Tracks time with a "stop-watch " reports | 

• • Batch enters time/expense data * Exports data to spreadsheets « 

I •Thousands of custom bill and databases i 

formats • Auto backup, built-in macros I 

♦ ♦ 

I « — I t— ■ 

{'wnoiHi MsoounofiQ unx oonpMBnopemHH i 

fiiaiUP8«coii^Mifclew<»iPMBM^ ' 

Z O HW iliw r .ancIwyoihf Z 


(Rated 9J3 by InfoWorld) 

"TIMESLIPS is ttM best time and billing sy^em at any price." 
—Chicago It’lbune 

1-800-338-5314 TO ORDER 

Call 617-76&8100 for information/rush service. 


I $199,95 plus $7.00 s/h I 

s Not copy protected. 3Ckiay nx>ney back guarantee. # 

I 239 Western Avenue | 

« = = NORTH €DG€ Essex, MA 01929 ♦ 

^ — — SOFTUUflRE COflP circle sss on reader service caro^J 


BUSINESS 

PROJECT 

MANAGEMENT 

PROJECT MGT. INSIDE 1-2-3 

Proiect Calc creates protects on your 1-2-3 
worksheet with 30 new (o (unctions and 
menus. Draw G^tt timeline. PERT network and 
calendar on-screen or thru Print Graph Roll up 
protect costs into 1-2-3 budgetsand ask "what- 
if" with schedule or costs $149 95 with 30-d3y 
money-back guarantee. 

FRONTLINE SYSTEMS. INC 
P.O. Box 7408-PC 
San Francisco. CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


COMMUNICATIONS 


COMPUTER-TELEX-UNK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link Replace 
thal aging telex machine! Add telex service (o 
your business for cost effective worldwide com- 
munications! Computer-Telex-Link transforms 
your PC into a state-ot-ihe-arl communications 
tool lor lelex. 

Cawthon Scienlilic Group 
24224 Michigan Avenue 
Dearborn. Michigan 48124 
Phone: 313-565-4000 


COMMUNICATIONS 


COMVIEW PROTOCOL ANALYZER 

ComView will turn your PC into a serial data 
commumcalions analyzer 64K butler, control 
lines, errors, macros, multiple character sets, 
string search, print. 2-38400 baud. char, count, 
Itle save, easy use. flexible conliguralion. In- 
cludes cable/manual $250. 30 Day Money 
Back Demo $10 Visa/MC/COD/POs 
THIRD WAVE SOLUTIONS. INC 
P.O. Box 684 
Norcross. GA 30091 
(404) 923-6700 

MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a mainlrame qualily BBS A mini 
CompuServe. Full screen cursor-controlled in- 
terface. topic oulline siruclute. public and pri- 
vate topics, audil trails, xmodem, integrated 
mail, conlent retrieval af>d more MS-DOS. 
XENIX and UNIX versions. 

MMB Development Corporation 

1021 No Sepulveda Blvd.. Suite K 

Manhattan Beach. CA 90266 

(IN CA) 213-545-1455 800-832-6022 


CONSTRUCTION MANAGEMENT 

Affordable, understandable software for build- 
ers. Job cost, billing lime and materials or per- 
cent complete, payables, change order and 
retention (racking in one package Prints 
checks, statemenis. bids. 30 + rep^s Clear 
manual & help windows, backed by our profes- 
sional phone support stall. $795. 

YAROI SYSTEMS, INC. 

930 Laguna Sheet 
Santa Barbara. CA 93101 
(805)966-3666 

COST ESTIMATING/BIDOING 

Powerful, comprenensive system tor building 
last, accurate and competitive estimates A 
complete, stand-alone program Menu-driven, 
very easy to use. Over 30 ol reports IBM 
XT/AT and compatibles Hvd disk. 512K. dB III 
version with source code also avail. System 
$245. demo $15 (CA add lax). CK/MO/COD 
CPR INTERNATIONAL. INC 
2038 Lake Shore Ave. 

Oakland. CA 94606 
415-260-1948 


DATA BASE 



ROOTS II FOR GENEALOGY 

Organize your tamily tree and print camera-ready 
family bo^ containing charts, text and indexes. 
Store, retries and display t.OOO's of family lads 
with biographicai sketches and source docWn- 
lation Lightning-tasl searches and soils. 250 
page manual ^isfaction guaranteed Write lor 
tree brochure $195( + CA tax) 

COMMSOR 

2257 Old Middlelield Way. Ste A 
Mountain View, CA 94043 
415-967-1900 


DQuery 2.0: SQL & QBE on dBASE 

dOUERY 2.0 is an interactive query manage- 
menl system on dBASE files using SQL (IBM 
D62 compatible) & Query-By-Example. Its nice 
windowing iacililies let users easily get more 
out of (heir dBASE tiles. $125 00. dQUERY/lib 
includes dOUERY 2.0 & C-callable lib. 
$195.00 Add $5 00 Ivs. Prices go up 6/1/88. 
QUAOBASE SYSTEMS INC. 

1567 Keith Drive 
Campbell. CA 95008 
408-866-0807 


DATA ENTRY 


VANTAGE DATA ENTRY 

D A T A SPECIALIZES in Data Entry software/ 
hardware/support & otfers Ihe solution to your 
PC-based data entry needs with VANTAGE soft- 
ware Runs on standalone or networked PC's 
Contains (he most ADVANCED features which 
aren’t combined in any other PC-based data 
entry system Demo Packages available 
Direci Access To Auiomalion (D A T.A.) 

303 Beach Road 
Burlingame. CA 94010 
800-538-DATA or 415-342-8822 

FOLLOW THE LEADERS 

6 ot the to largest corporations in America have 
chosen DPX to lead them into PC-Based Data 
Entry. Call now (or evaluation copy of RODE/PC 
- $40 (refundable) $6 shipping. RODE/PC is a 
complete ^ution allowing standalone or net- 
worked PC’s to replace all types ol key-io-disk 
systems. 

DPX 

20823 Stevens Creek Blvd. Ste 130-M 
Cupertino. CA 95014 
(408)973-9292 TELEX 701111 

KEY ENTRY III 

Whether just starting or replacing keypunches. 
3741s. or dedicaied systems You vmn’l see 
Ihe tull pcrtenlial of PC-based data entry until you 
see Key Entry III. the premier data entry system lor 
PC'S- $395 to $895 versiorVquantity dependent. 
Complete Evaluation Package just $42.50 deliv- 
ered To order, or for information, call now. 
SOUTHERN COMPUTER SYSTEMS INC 
2731 Seventh Avenue South 
Birmingham. AL 35233 
(800) 533-6879 or (205) 251-2965 


VDE— Viking Data Entry 

The premier data entry system. Full-tealufed to 
replace key punch & keydisks. Full screen 
’FORMS." double-key verily, wide variety ot 
options, crosslools. subtotals, batch balancing, 
duplicating, statistics, skipping, etc. Character, 
field & record level validations $120-600. Also 
for minis. 

VIKING SOFTWARE SERVICES. INC 
2815 East Sketly Drive. Suite 816 
Tulsa, Oklahoma 74105 
(918) 745-6550 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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FOR MORE IS FORMATION OR TO PLACE YOUR AD CALL 212 503-5115 



DATA ENTRY 


DESKTOP PUBLISHING 


ENTRYPOII\IT90 


The most widely used data 
capture management system. An 
easy-to-use. flexible, cost effec- 
tive. heads-down alternative. 
Communications support for 
on-line/off-line. LAN. 

• 150,000 ks/hr* 24-hr. bulletin board 
•800 hot line •Call for demo disk 
OATALEX 

too Pine Street Suite 2400 
San Francisco. CA Mill 
800-962-8888 415-362-4466 
CWCLE sa7 ON REAOen SERVICC CARO 


DATA ENTRY EMULATOR 

You will not find any PC Data Entry Systern— 
FASTER. EASIER to use. or LOADED with more 
USABLE lealures Distribution Worldwide The 
EMULATOR will meet your Daia Entry needs- 
0R-re(um it with no obligalion PC or DE style 
keyboard Fully menu drnen Price $395 30 
DAY FREE TRIAL Also avail tor IBM S34/36 



COMPUTER KEYES 
21929 Makah Road 
Woodway. m 98020 
(206) 776-6443 


ilMflG€PROC€SSOR 


For LUord Processors or>d Desktop Pubishers 

INTCLUGCNTSCflUNG from the field of Rrtihdol 


IriteRgence 

•FULLPflGCGARPHICS —up to 9 poges ot o time 
with onlv 512K of memorvi 

* FULL IMflG€ €DmNG, not just luhot vou see on 


the scieeni CONTROl CONTRRST, GRCV TONCS, FUP, 
SCRLC, ROIHTCandmofC... SOOCOO 

VS SOFTWARE *75 


&09Utaa2ndSbMt 
POBci — 


PHC)N€ (501) 376-2083 

ClWCLETMOWReADgRSeRVICg CARO 


OCR SCANNING SYSTEMS 


for PC/XT/ AT/PS2 and MAC! 

Our "Scanning Connection" products can read text from magazines, 
books, reports and letters into your PC! We developed a unique 
trainable character recognition program called "SEE SPOT RUN" for 
difficult to read typeset material. For typed material, we provide a 
pretrained program called "READRIGHT." Our "SCORE" program will 
analyze bubble forms. Selling hundreds of systems each month, we 
offer customers the lowest prices, best service and technical support. 
Call us today for the best prices on scanners from HP, CANON and 
PANASONIC. Dealer and volume discounts available! 

1120 KAIBAB . FLAGSTAFF, A2 86001 g FLAGSTAFF 
(602) 779-3341 . TLX 705609 C eNGINeeRING 


Desktop Publishefs Int’l. 

1-800-548-0386 


♦ Ventura Publisher $469 

MurvdfMlOf font« (or HP, Po«t»crip( &SAVE 


SMW 

UMAup 


> SCANJET w/eomroHor 
HP LASERJET I 1 5 MEO 
Momofy upg'Mo* (or mPN 
Prin««lon (c«no*« compM* 

Pr,n<«lon L(iOOO mooRort ill 44 

Sigma LM«rV«i» (UK>rig •> i i MQ 

OATACOPV ocannor compiM tiaM 

JLASER • (or pc mog t7M 

LTMa«4* HP controPf iA4% 

To«h-M 1000 LAPTOP (8 lb.).. W7« 


Aak (or our fioa poMHK/cMNog 
Voo A Ma n a rC aid woic om a 
Tach cada A (n NY SU*a 1.?12-3M'1?34 

ancLE sn on fieaoer service card 


VENTURA AM) MOaiAKER USERS 

COREL HEAOlNE oeass irque 
headknes nes. logos or graphc 
embefeshmenls tor use m Ventura or 
PaoeM^$i85US VW 81 COREL 
nCWFONT you can stretch, rotate, gray, 
shadow or shade PostScro Pkfi bnts 
torusenVentjra.$l85US COREL 
VENTURA imUTIES ndudes Styler. to 
onrs your style sheets and 6 other 
pow^pacAages $99U$ CORB. 
tABM lets you easiy impott a spread 
sheet nc any desMop putAshra or 
word-prooesm pad^. $99 US 
■■ lAVOH 


CartngAve 

728^ 


1613) 

cncLE seo on reader service card 


DESK TOP 
PUBLISHING 


PowerText 

Formatter 

I nexpensive DeskTop Pub* 
lisningt Add the PowerText 
Formatter. Software forAi^omah 
tc DeakTop Publishing, to your 
word processor and out perform 
the top selling products. For 
only 1149.95! Call tor 14 page 
brochure! 

utomatle features and style 
X^sheels allow publishing or>e 
page letters to full length books. 
LaserJet camera ready copy - 
good looking copy with other 
printers. Indexirig, Table of 
Contents. Outlining, boxing, 
graphics placement, and more, 
are automatic. Hard disk, EGA, 
mouse, windows not required. 
Beaman Porter, Inc. 

417 Halstead Avenue 
Harrison. NY 1 0528 
(914) 835-3158 
(800)431-0007 
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WithStyk 

Style Sheet Manager/Kditor 
for Ventura Publisher 

■ (W SMr Sfarti 

■ Pnmt SrXacntv Rtfam 

m 

■ C^ frwm Om Snb .Star; M Am M kt r 

• MR, tRf,. mirir 
m hut lui^tttw 

• .UamfMrrfMnim 

Only 

rcian hrfrwin SvairnM. Im. 
l4IO.«9ih Street. SnaAIrn. MY Uilft 
-/X/TKM/tW, (HOOltJ-nCAS 
\IWM< ANTX - 
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Optical Ctiaracler Recognition (OCR) 

PC-OCR*” software converts pnnled/typM 
documents into editable text files for your 
desktop publishing system. Supports HP Scan- 
Jet. Oon. Panasonic and most other desktop 
scanners Pre-trained for many popular fonts 
and trainable to read virtually any typestyte. 
ind foreign fonts Reads proportional text, 
matrix printer output and Xerox copies $385 
CheckA/ISA(MOC0D 
Essex Publishing 
PQ Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 


Electronic 
Page Processing 


» L300 hi.rn output up to 2540 dpi 
t Output to popef or film 
t Mocintosii or lBM-PC/compoiible disks 
1 24-hour modem 
t Complete Adobe type librory 
^ 24-hour turnaround 
t freepick-uponddeliveryml-86 Corridor 

Mr 3 IZ/a 44-0030 

DB-SNilB IMMCSnniK 

961 A Aw'oro Ave . Avroro. 4 40505 
24 Hr ComOuNr BuDerm SMrd 312 844-0093 
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LEARN DESKTOP PUBUSHING 

With VIDEOTUTOR 90 minute video tape. 48 
page workbook and example diskette Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily Clear comprehensiw instruction 
Ventura users' Ventura store now open, call lor 
free Ventura utilities and fonts catalog and free 
Ventura tips card 
VIDEOTUTOR/VENTURA STORE 
219 llihau Street 
Kailua. HI 96734 
806-254-6419 


EDUCATION 


CROSSWORD POWER " 

Multiple versions of puzzles will be automat- 
ically created and printed by entering your 
puzzle words and dues only once You can 
combine old word lists into new puzzles loo. Up 
to 80 words in each puzzle Greai tor vocabulary 
review Full page review Feb 88 Compute' 
CtteCVMO $^ -t- $2 shipping. 

WiSCO COMPUTING 
2821 Sampson Street 
Wisconsin Rapids. Wl 54494 
(715) 423-8189 

OUTSTANDING SOFTWARE 


• Gradebook Plus $39.95 

• Crossword Cre^or $29 95 

• Fact Blaster $24 95 

• Classroom Jeopardy $29 95 

• Wheel ol Boredom $16 95 

• CAI Modutes/Chemistry $19.95 

• Tnvia Compute $19 95 


For all IBM-PC and Apple II computers 
DEC Sottware 
5307 Lynnwood Drive 
W Lalayette. IN 47906 
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ENGINEERING 


EDUCATION 


A> SPEAK! 


3 talking SPELLING progran« (rom 
D 0 taflo Comput»rS0nfic»9,lnc. for 
IBM*/ootr^fcle8& Applo*ll support 
popular apeech card*, share 2000-woid 
files in 5S categories. Free SPEECH 
UTILITY"*: create custom word fibs, alter 
pronundalion. Also. Spanish versionsi 2 
early MATH programs -spesk answers, 
issue screen report cardi Also run in non' 
speech mods, (no speech lor Apple lie) 
MEMORY program hides matched pairs 
behind flip cards... you find 'emi 


U.S.A. DIRECT 

DEPT.G,HC32-B0X1. 
ENRELD, NH 03746 

(603J 448-2693 
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‘ 1-2-3 SIMPLE AS 1 2 3f * 

SPREADSHEETING 101 simplilies learning all 
Lolus 1-2-3 (eaiures w<th 2% pg Workbook & 
diskette Package also includes handy keyboard 
lemplaie plus 171 pg Reference Book lot simple 
answers to complex questions SSIOI is a 
complete learning & user package Only 
$49.95! 30 day money back guaraniee! 
SIMPLE SOFT 
PO BOX 417430, Dept C 
Sacramento. CA 95841 
916-338-3857 


ENGINEERING 


ADVANCED STfiUCTURAL DESIGN 
FAST. FULL FLAWLESS. 

WAS $785.00 NOW $285.00 
rofi Lmt£o Tim only 

ONE COMPLETE LIBRARY OF 
INTERACTIVE GRAPHIC PROGRAMS 
TO DESIGN BEAMS. COLUMNS. 

AND BOTH 2D AND 3D TRUSSES 
AND FRAMES. NORMAL OUTPUT 
INCLUDES CODE TYPE STRESS 
CHECK AND P EFFECTS IN STATIC 
AND DYNAMIC ANALYSIS. FOR IBM 
OR COMPATIBLE. 

SEND CHECK OR MO TO: 
SMARTCHILD 6 WHITEHALL LTD. 
P.O. BOX 803^ 

CHICAGO IL 606B0-37S3 
ATTN: CUSTOMER SERVICE 
312-334-3231 
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MACHINE SHOP SOFTWARE 

Incorporates 6 options lor esiimating produc- 
tivity on the plant floor; • specify-tuming/ 
milling feeds, speeds, horse power 

• specify drilling & reaming feeds, speeds 

• analyze - cutting tool problems 

• calculate - X/Y coordinates trom any ret 

• calculate - volumes/weights of metal shapes 
INCREDIBLY SIMPLE/EXTREMELY POWER- 
FUL (FOR IBM PC/AT/XT OR COMPATIBLES) 
US $299.00 CHKA/ISAAIC. 

COMPUSTEP PRODUCTS CORPORATION 
1870 Bonhill Road 

Mississauga. Ontario Canada L5T 1C4 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen gr^ics) & OMNIPLOT 
(P) (plofler drrver) provide inlegraled engineer- 
logrscientilic 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven. Ilexible. 
professional. Choice of lormats: tabular/line, con- 
tour. bar, pie. 3-D wire frame & much more! 
OMNIPLOT(S) $195, 0MNIPL0T(P). both $295 
MICROCOMPATIBLES 
301 Prelude Drive 
Silver Spring. MD 20901 
(301) 593-0683 

GRAPHIC TRIANGLE SOLUTION 

No knowledge ol Irigonomelry required Enter 
any side or angle in any order. Solves as soon 
as it has enough data ^ompls with upper and 
lower limils of any entry. Flips, rotates, prints, 
saves, recalls, draws scale views, displays ver- 
tex coordinates, inscribe circle, etc PC/ 
Comp's, color or graphic $25.00. 

RITE ITEM 

1622 North Xerxes Ave. 

Minneapolis. MN 55411 
(612) 588-6483 

CADKEY 3 

Cadkey3 . Reg $3,195 . . $2,695 

Cadkeyl Reg $ 495 . $ 425 

To spe^ up and enhance your use ot CADKEY. 
we now have Ihe complete line ol CADJET 
Digitizer MASTER Template Senes lor CAO- 
KEY3 Call or write for inlormalion. 

HLB TECHNOLOGY 
P.O. BOX 527 
Blue Ridge. VA 24064 
(703) 977-6520 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs tor 
structural analysis and design of BEAMS. COL- 
UMNS. TRUSSES and FRAMES ol any nraienal. 
Easily mastered programs tesuil in dramatic 
time savings while producing efficient, accurate 
designs. Specify PC. XT or AT and send $25 for 
demonsiralion diskette lo: 

C-Squared 6-Squared Software Design. Inc. 
461 Bush Street Sle 220 Depi A-2 
San Francisco, CA 94108 
415/391-7309 

SIMULATION 

GPSS/PC is a full-power «rsion ol GPSS. the 
most popular maintrame simuialion language 
Speciticatly desi^ lor interactive use on to- 
dy's high-speed micro[yoc8SSors. it is loaded 
with lealures such as interactive graphics and 
animation Using GPSS/PC. you can predict Ihe 
behavior ol complicated real work) systems. 
MINUTEMAN SOFTWARE 
P.O. Box 171/B 
Stow. MA 01775 

800-223-1430/617-897-5662 ExI 316 

ARCHITECTS AND ENGINEERS 

The AEMAS system is designed for Architects. 
Engineers & other firms where monitoring proj- 
ect costs is required. Modules include; Job 
Cost. F^yroll. A/P. A/R. Invoicing. Personnel 
Scheduling. Report Generator and General 
Ledger Multi-terminals are available 
OATA-BASICS 

11000 Cedar Road. Suite 110 
Cleveland, OH 44106 
(216) 721-3400 


ENTERTAINMENT/ 

GAMES 


UnTERV TRACKER AND WHEELER"' 

Rx ALL PICK6IX garnes where yw Choose from Up 
to 70 numbers! past 1000 vanning drawings 
and dates. Stored nurribeis are analyzed 4 ways • 
H(IT, DUE numbers and RECENCY displayed on 
screen or printed charts. Seled 5 betting methods 
and choose one of 20 buitt-in popular WHEELING 
SYSTEMS Check bete kx al winring combinabor^ 
Prints charts, statistics, numbers and whe^ 
systems. Why pay up to $99 tor NEW!! 
IBIWComp. $3495 -f $1.50 S&H 
THE DAILY NUMBER BUSTER! 
They said d couidtil be done! A coritptete software 
package tor 3 and 4 digd daily numbers games. Alt 
of the LOTTERif TRA^R AND WHEELER features 
tndudmg ALL straight and box bet combinations. 
Prims (Xiarte. statistics, numbers and ^ems. 
NEW!! eMA>XTio idMl love thte software! $34% 
•f$180S&H. 

ENTERniNMENTON-LINE.lK. 

P.Q Bn 553 Dept. PCM 
WeitborD.MA 01581 

VISA & UC caU; 1-800424-7886 EzI. 283 
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RUN COLOR GAMES 

on your mono monitor 


Works wit) any monographics card. Runs most 
al CGA programs. sw«n ssfl-bootng ones. The 
best peilormanoe for your mono XT or AT 
system-works great! Raaisde and vary usable- 
even lor last moving games. Thesa Work; 
BASICA. FlighI Simulalor. GRASP. PACMAN. 
ZAXXON. LOOERUNNER. PiinGhcp. SC. 

$ 29.95 

1-e00-654-0561 ext 854 (orders) 

S300trip»ng CArMwHSrSD UCMSA 

Wilkinson Software 

6400 Westminsier at IS. Westminster. CA 92663 
(7t4}6W-32t6 
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PLAY LIVE CHESS VIA MODEM! 

On IBM or clone (Requires CGA. EGA. VGA. or 
Hercules compat: Hayes compal. modemr 
'Color 'Auto Dial & Ans ‘analog clocks ‘Kibitz 
mode 'Selectable board View 'mouse support 
‘Archiving ‘Disks for you & your favorite oppo- 
nent ‘Free irtembe' list. Send Name, addr & 
phone # + $34 95 (ck. or m.o.) Specify 
computer, graphics, modems. 3.5' or 5.25' 
TELE-CHESS PRODUCTS Oepl. A 
PO. Box 5356 
Louisville. KY 40205 


SPORTS HANDICAPPING SOFTWARE 

$$WIN with (horoughbred/harness & 
greyhound handicapping soltware-$52.95 
each Up lo 13 entries analyzed; class, speed, 
limes, odds, (rack, post, stretch. & finish Pro 
Football. Baseball. Basketball Software— 
$52.95. Handicap races & games in minutes. 
MC/VISA accepted Free info. 

SOFTWARE EXCHANGE 
PO. Box 5392-PC 
W. Bloomfield. Ml 48033 
(313)626-7208. Orders: 1-800-527-9467 


ENTERTAINMENT/ GAMES 



GREYLOCK 
SOFTWARE Inc. 


Now you cen brin{ the realism of a fully riued sailboat 
lo your PC. When you discover TWELVE METRE 
CHALLENGE your compufer becomes a race course for 
you and one of three skilled robot players. If you'd like 
even more thrills, watch for WHITE WATER (nver raftinf). 
our next bif splash 

THC IS not copy protected and is presently available for 
the IBM PC XT. AT. and compatibles DOS 2.1 and up/ 
S12K/CGA/2 FL or I FL * HD. Specify SV. or 3^ inch 
format. $49.95 • $5 ship/hand. MA residents please 
include 5% sales Ur VISA/MC. 


Box 730«Great Barrington, MA 01 230 
413-528-5555 


NEMESIS. 



The Go Master ’ 
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“If you are interested in Go, buy this 
program." Jerry Pournelle. Byte 7/87 
Why do the Japanese show Go on prime 
time TV? Learn why they have been 
addicted to this game for miltenia. 
NEMESIS . the world's strongest Go 
program, is the Ideal tutor. Packed with 
vital teaching features, NEMESIS '* even 
tells why he makes his moves! 

To order call 617-863-1454 or send $79 
for Nemesis or $125 for Nemesis plus 
optional 1 000 « Joseki Tutor t $3 S/H. 

Toyogo Inc. 

34 Oak St. Lexington. MA 02173 
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RNANCIAL 


Adult Software 

f or mM PC. XT. AT. 

PS/2 & CompaliWe' 
GRAPHICS CARD NKKDKD 


Volume I 

Volume n 

Volume III 

Neu’ Series 
Ml thru M7 . . 

Catalog Diskette. 

H'orW* Lomrul Ditiribulor 
Chpck. Mnnrv Order. 
Hunk ('herk Arreplrd 

AOS 


$11.95 ppd 
$11.95 ppd 
$16.95 ppd 

$5.00 each ppd 
$4.00 ppd 


0^ 


0 
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LOTTO NUMBER 
ANALYZER 


Use your PC lo help you win the 
Lono Forget random numbers' This 
fun to use program for most home 
computers will quickly tell you 
which numbers are due . patterns 
and trends what groups to play and 
more' Make you selection based on 
the laws of probability and 
INCREASE your charxites of winning' 
IBM and others only S24 % 
plus S2 00 Ship /Handling 
Fast service on V/MC & MO 


SOFT-BYTE 
(513) 278-1110 
P.O. Box Sai, r««al Puk 
DaylaD. Oa 4B40S 
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LOTTO POOL AND ANALYSIS 

Lonery Pool Administration System Keeps track 
of participations, calcula^ amounts won. % of 
pools lull & keeps history Lotto Analysts and 
wheeling system complete lotto analysis Too 
much to list. Has exclusive wheeling system & 
checks tickets tor winners. $39 95 each Oemo 
$5.95 + $1 50 s&h. 

TRANS ATLANTIC CORPORATION 
828 W Lill Street 
Chicago. IL 60614 

DEALER INQUIRY FAX (312) 829-6046 


FINANCIAL 


SPECTACULAR STOCK PLOTS! 

SPLOT! plots up 10 too user selectable stocks, 
portfolios, comparisons. ZOOM 1 yr-2 wks: 
uses slock price files from Dow Jones. 
X'Change. X*Press or integrated editor Not 
copy protected. Requires EGA 256K. hard disk. 
DOS 3+ $90 chkk. money order 30 day 
refund 

DATA BASE ASSOCIATES. Dept P 
810 Richards Street. Suite 901 
Honolulu. Ml 96813 
(808) 521-6459 


FINANCIAL 


HISTORICAL STOCK DATA 

Daily HIGH. LOW. CLOSE. VOLUME for approx 
1600 slocks from NYSE in ASCII formal (m 
5.25' DSDD diskette IBM compatible Oisk^e 
mailed First Class every Saturt^ contains that 
week's data $5.00/week To order one or more 
weeks, send check or money order to: 
FARPOINT 

3412 Milwaukee Ave. - Suite 477 
Northbrook. IL 60062 
(312) 274-6128 

TAX TIME A DRAG? 

Start now lor next April CollecVorganize tax 
data as you pay bills. Gel one-time entry tor. 
*Tax Data / Dale Sensitive Notes 
'Check Registers / Bank Reconciliation 
'Check Printing / Recurring Payments 
THE TAX COLLECTOR - $68 95 
VERIFIED SOFTWARE PRODUCTS 
4573 Dogwood Avenue 
Seal Beach. CA 90740 
(213) 594-4202 


CALC 


mi\ COMPOUND INTEREST 
POWER TOOL AND MORE 

88 . 

NATIONAL 

(800)262-6890 ! 

FLORIDA 1 

(800)330-6722 ' 


Partial list of features: 

• 30 functions in aii • Easy to use • S types 
of amortization scheduies • IRR's and 
NPV's • Compound yearly, quarterly, 
monthly, etc. • SL 00. and SYO deprecia- 
tion schedules • Regression and correla- 
tion • Creates print-outs. dBASE files. 
ASCII files. 


PCWORKS, INC. 


P.O. Box 652922 

Miami, PL 33265-9947 • (305) 553-2199 
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HFS - III 

Home Finance System 

Saves time 
Saves money 
Simplifies taxes 


• Devignrd especially for 
home use. 

• Menu driven. 

• Simple rheckbuok-sivir 
format. 

• Manages checking, charge 
accounts. IRAs and more. 

• Prints expense, deposit and 
total financial summaries, 
or selected Iransactkms. 

• Prints checks im vour for- 
mal, with payee address. 

w Pop-up menus and help 
windows. 

• Macro keys and model 
transactions for speed and 
convenience. 

• Past assembly language. 

A Not copy protected. 

Now onis ini'lud«-% ship- 

ping. In Iowa, add 4'r sales lax. 

V I.S\. Maslert ard aterptrd. 


lav fktld Software. Im . 
PO. Box 2024 
DrsMomrs. lASOnO 
ISIS>279-<W2I 
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(Charting Styftssarc 



Hdiutr's 

Chnic.: 


MetaStock 

$195 

Demo Disk— 15 


Perform sophisticated technical analysis on 
stocks, mutual funds, commodities, etc 
Features muitipte movabfe windows, unhmited 
moving averages. 25* pre-set indicators, 
trendlines ana trading bands, overlays and 
spreads, plus much mor# Compatm with 
12* mator data serwcei For compleie 
hierature. call toll-free 


1 - 800 - 882-3040 


Computer Asset Management Inc. 

Box 26743 S.LC. UT 84126 (801) 974-S11S 


MONEYCOUNTS” 

Is Only $16! 


t-.isv-lo-UM' C I’A-dcsignt*ii money 
m.inagemcnt .irciHinimg system lor 
home and business t becking, credit 
i.ird m.inagement. sm.irt sheckK>ok 
balancer, budgeting, financial si.ite- 
menls. graphics. Iinancial dala base 
with three-way lo»«k up, iniiuiry 
repLirts, on-line help, pop-up calcula- 
tor. tutorial, lolsot capacity tuploVU^ 
accounts 24(XX> entries per vearl and 
much more Not copy protected. 


New Version 4.0 

Now IncHidon: 

• Finenclal calculator 

comput»t IntfOBt rwto*, loon 
ond baftoon pwymMts. prtnto 
hon omortIzoUon ochodulot 

• Automatic entries 

• Journal entries 

And More! 


C all or send 51n* W shipping handling 
Cht-ck VISA MC 

1-800-223-6925 

In Iowa liu .171-0224 

£ _ f 
• ^ Dept M 

S’ dPZS Surrey Drive Nf 

£. Cedar Raoids Iowa S240! 
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PFROI!,. $20 

Super Portfolio Manager 


• Stocks/Bonds/M Funds/Opr Assets 

• Bet & Aft Tax ROi (fRR method) 

• Oiv & C G Reinvestment/Tax Lots 

• lO-v rpis. CGA a Hercules graphics 

Or also with CAPTOOL-v $79... 

• DJ. CompuServe. & GEnie pricing 

• Multiple portfolio batch ops 

• Bond swap YTM & stock valuators 

• Client stmts, x-ref'g & screens 

IBM PCs/PS-2 S3 S&H Chk/VISA/MC 
45-day money-back guarantee 
TECHSERVE, inc. (206) 747-5598 
POB 70056. Bellevue. WA 98007 

CALL 1-800-826-8082 
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LOAN AMORTIZER + 

Excamort: Loan Amort's simple/con^lex. extra 
pymts. points/fees. APRs (Per RegZ). balloons, 
solve unknowns, yields/IRR. PV, FV. stote/ 
retrieve, more. IBM PC/XT/AT/f^2/compat. 
Great for client services Acclaimed nationwide 
by BankS/tegal/CPAs/CUs/S&Ls/R.E. $149.95 
-«■ $5 s/h Visa/MC/AmEx. 60 Day MBG 
ELECTROSDNICS 
36380 Garfield #t 
Fraser. Ml 48026 
800/858-8448. 313/791-0770 


THE SHOWCASE FOR PRODUCTS AND 
SERVICES IN THE MS DOS MARKET . . . 
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FLOW 

CHARTING 


Flow Charting 11+ 

%_ The New 
Plus 
for Fast 



Flowcharting 

FLOW CHARTING 
is new! K’s now Flow Charting 
II+, with more speed + more 
functions + more printing 
options; 


• 10 text fonts: 26 shapes; 

• Line mode can stop at a shape: 

• Backspace key can erase a line to 
its ori^ 

• Free text entry ar^where, or select 
auto<entering; 

• Vertical or horizontal printing: one 
chart or muH^ charts. 

Used by Fairchild, Bechtel and 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting II+, the 
Specialist 

See your retail store or call: 

RftTTON a PATTON 


Sollware Corporation 


600/525*0002 Outside California 
408/629-5376 ovirirL 
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GENERAL 


14 FOR (136! 

SotPourri is a set ol 14 useful programs: 
a Planning calendar 
a Graphs wiltiout graphics 
• Spelling checker 
a Accounting reports 

a Configure printer, keyboard, anything And 
more! Only S136. FREE Brochure. 

Craig Banning 
Route 3, Box 317 
Big Pine Key. Florida 33043 
(306) 872-3817 


GRAPHICS 

35mm SLIDE FROM YOUR PC 

COMPUTER SUDE EXPRESS converts graphic 
files produced on the IBM PC into brilliartt 3Smm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS S9/slide. 
VISUAL HORIZONS 
1B0 Mtiro Park 
Rochester. NY 14623 
(716)424-5300 


GRAPHICS 




'Sctenlilic & Engineering Graphics System 


PeATURES WCLUOf.- 

arahas Data from Lotus t-Z-S** or ASCII file 

ainterrwl Numanc SprasOshaat 

a Tan Data Curves with SOOCF Points Each 

aCurve Fitting and Smoothing 

a Lotus 1-2-3'* Style Iniarface 



VMw CGA. EGA VGA MCQA HimilM Ttcnwr.ATST 
RMWr IGM EPSOM. OKIOATA. HP LMwCompmeM 
PMw: HPCon««i«M. EPSOM. HI EMTEP ana mare 


roMOMDSOPTWABE iMC 1-8CI0.992-M25 
Earn tT ’ •405-842-055a 
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Interactive Graphics & Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts — 
with full screen editing of text. 

• Vary character font, size, 
position, color 

• Stack and overlay graphs 

• 3-Dimensional graphs: fishnet 
& contour 

• Linear & Non-Linear Regression 

• Stochastic Distribution 

• Independence Testing 

• Descriptive Statistics 

Contact: Scientific Programming 
Enterprises. P.O. Box 669. Haslett. 
Ml 48840 (517) 339-9859 

ORCLE 775 ON READER SERVICE CARO 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen); Microsoft Fortran/Pas- 
cal. R-M. Lahey callable routines. Graphics 
primitives, total 2-0 plot support. 3-0 plots and 
solid models. EGA/CGA Hercules mono, sup- 
port HP/HI plotter? PLOTMATIC. Laser, dot 
matrix printer? PRINTMATIC. $135 ea. Any 2. 
$240. all 3. $340. Ask about our 15 fonts. 
MICROCOMPATIBLES. INC. 

301 Prelude Drive Dept. PC 
Silver Spring. MO 2Clk)1 
(301) 593-0683 


GRAFPLUS^ 

# 

ftiwer Pack Your PrtSC Key! 

Only $49.95 

Grafplus"* turns any IBM or compatible graphics applicaticwi 

into a powerful communicator by printing exactly what you 
have created on your computer screen. 

• Print in color, black-on-white, white- 

• Scale the image to any size 

on-black 

• Print verticallv or hcwizontally 

Jewell Technologies 

• Work with virtually any bit-mapped 

4740 44th Ave. S.W 

dot matrix, la.ser. m inkjet printer 

Suite 203 

• Link into PageMaker or Ventura 

Seattle. WA 98116 

CtflCLE 752 ON NeAOeR SCRVICE CARD 

206-9374081 


DYNAMIC 3-0 GRAPHICS 

Using the fastest video driver routines ewr 

written for the IBM PC. ACROSPIN allows you 

to dynamically rotate, translate, and scale 3^i- 

mensional wire frame objects and point clouds. 

Programmed in assembler. Supports CGA/ 

EGA/MCGAA/GA/HERCULES on IBM pcjr 

tYQu^PS2$30-f$l&1i(*i- sales &x lor CA les) 

ACROBITS 

925 Oak Lane #4 

Menlo Park, CA 94025 

415-328-0542 


HEALTH 


DIETWISE/ENERGYWISE 

For Diet. Nutrilion. Fitness conscious people 

• DIET Evaluation (children and adults) 

• MENU Analysts 

• RECIPE 

• BODY COMPOSITION 

• ENERGY EXPENDITURE 

• MS/DOS $39-$120 (professional vers, avail.) 
NUTRITIONAL DATA RESOURCES 

P.O. Box 540 

Willoughby, Ohio 44094 

800-NDR-DIET Ohio (216) 951-6593 

PC-RELAX® 

Finally A Program That Calms You Down: 

ShapK, Colors, forms, continually changing 

images, non-repealing, abstract & realistic. 
Sell-driven or interactive, relaxes and/or stimu- 
lates according to mood, eases tired nerves 
"Moniloritis " in otiice/home. Reviewed by dx- 
tors. Needs EGA/CGA/MonoGraphics, 
$39 95 + $3.00 S&H ( •+ NY. Tax) ViSA/MC. 
TRUE IMAGE 

P.O. Box 660 - Cooper Station 
New York. N.Y. 10276 
(212) 777-7609 


GRAPHICS LIBRARIES 

Very Fast 2-D & 3-D Autoscaling Graphics for 

Fortran & Pascal. 3-D Lines Use Color for 

Z-Axis. Fast Polygon Fill with Cutouts, Solid/ 

Wireframe. Many Fonts, Color/Blinking Text. 

X-Y. Bar. Contour & Fishnet Graphs. Drivers tor 

Dot Malrix/Laser Printers. Pen Plotters. CGA. 

EGA & VGA. lA) Port Control. $140 

CHIRP TECHNICAL SERVICES 

P.a Box 551 

Del Mar. CA 92014-0551 

(619) 259-6886 


INVENTORY 


INVENTORY MANAGEMENT 

Stxk-Masler 4.0. commercial grade system 
provides ^ock S^us. Purchase Order Writing & 
Tiacking, Trend Analysis. Quality Conbol Report- 
ing Detail Analysis, Bill of Materials, Multi Loca- 
tions and more. Modular, "micro" priced & 
configured to your needs, Cobol Source available. 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave. 

Newport Beach. CA 92663 
(714) 759-0582 

“•HFELLER INVENTORY*** 

A business inventory progran written in modifia- 
ble dBASE source code. The menu-driven pro- 
gram lets you locale items by inventory name or 
number. II keeps track of reorder poitte. vendors, 
a^rage cost & other information. 

' dFELLBI Inventory SISQ/Ttequires dBASE IIAII 

* dFELLER Plus $200/wjth History & PO's. 

Requires dBASE Ill-lit PLUS (lx stock rooms) 

FELLER ASSOCIATES 

550 CR PPA. ROUTE 3 

Ishpeming. Ml 49849 

**• (906) 486-6024 *•* 
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LANGUAGES 

^ SSS Fortran ^ 

Reduced from $325 

Small Systems Services 
Extended ANSI>66 Fortran 

Compiler Now $96 

RATFOR (source code) 

(was $100) Now $36 


Multi Data Management, Inc. 

PO BoK 3333 Urbans, IL 61301 
Inquiries: (217) 367-0903 
Orders (VIse/MC): 

(600) 265-2256 x3300 

anCLE 7S4 ON READER SERVICE CARO 


MAILING 

PROGRAMS 

POSTWARE MAILING SYSTEM 

Aulomale mail preparation Cut postape costs 
by S( per piece or more Only PositMre prints 
address labels in bundle and bag. bulk mailing 
order. Not a useless zip code sod. Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age. Works with dBase III PLUS. OATAEASE, 
PowerBase. Smart & others. Also ASCII. 

* 1st & 3rd Class— $195 * * 2nd class— $395 

* Carrier Route— $3(XI * Oup. Detector— $200 
PoslalSotl. Inc. 

515 Division Street 

La Crosse. Wl 54601-4544 

608/784-3500 800/831-MAIL (6245) 

DOCTOR DATA UBEL V1.2 

Complete & easy-to-use menu-driven mailing 
Itsi manager. dBASE III compatible tiles. Bulk & 
CAR-RT SORT Index, litter, sod. & print in any 
order. Mail mer^. duplicate checker. & much 
more. Two versions available: Unlimited rec- 
ords per lile (or $79 + $3 Sm ($82) or 250 
records per file tor $3 Call or write for more 
information 

DOCTOR DATA SOFTWARE 
P.O. Box 11368 
Phoenix. A2 85061-1368 
(602) 246-8907 

THE MAIL ORDER ACCOUNTANT 

Order fulfillment/List managemeni. Includes 
customer lists, labels in 6 formats. Inventory, 
invoicing, accounts receivable, cuslomei pay- 
ments ^ cash/credii card Prints shipping 
labels, credit card slips. UPS shipping man- 
ifests. sales tax repod. dBase III Plus source 
code provided $975, demo $25 $3.50 S/H. 

GOLDSMITH & ASSOCIATES 
48 Shattuck Square. Suite 86 
Berkeley. CA 94704 
(415)540-8396 


MAILING 

PROGRAMS 


ZIP DIRECTORY 
ON DISK 


• 90.000 zip codes with city, stale, county. 
Speed data entry. Compatibie with most 
database sodware. On dtsk or tape 

• CLEAN-A^JST-Program that finds end 
fixes address errors in mailing lists. 

• ASSIGN-A-ZIP-Streel data files for S-digit 
zip assignment. 


1 - 800 - 431-2577 


DCC DATA SERVICE. INC. 

1200 18m St. N.W, Ste. 704 
Wash.. D.C. 20036 » 202-452-1419 
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“THE MAIL ORDER WIZARD 

is one very powedul program, it otters a catalog 

business all the computing roulines it needs- 

and then some! ...gives new meaning to the 

hackneyed phrase, user Iriendly' . Written in 

Assembler, it operates with lightning 

speed , very serious software, a must see' " 

Catalog Age $970, Demo. $12 

The Hawn Corporation 

802 Madison Dept. M 

Evanston. IL 60202 

800-782-8278 


MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

• Invenlory/BOM/PO/Costing 

• MRP/Invoicing/Ad hoc repods 

• Repetitive mfg or one lime build 

• Extensive Cost Control: Standard vs. Actual 

• Automotive release interlace 

• IBM PC/NOVELL/ALTOS 

DCM COMPUTER PRODUCTS, INC. 

43700 Twelve Mile Road 
Novi. Ml 46050 
(313) 737-0808 

MINIMIZE PRODUCTION COSTS 

Enter your company's operational costs, current 
status, and sales torecast lor up to 156 time 
periods PMODEL finds production rales, in- 
ventory and employment levels for each period 
such that production scheduling are min- 
imized $200 VISA/MC. Also: Linear Transpor- 
tation. & Upper Bound Programming. 

Best Way Software 
P D. Box 9656 
Warwick. Rl 02689 
(401) 736-0881 


MEDICAL 


Ninc-pc 

MDX-PC brings you the best of both 
worlds: the power end flexibility of MDX 
medical-office software in a PC-DOS 
format. Flexes for any speciafty; 
manages billing, electronic claims, 
custom reports, modical records, more. 
Full upgrade path to MDX with 
UNIX/Xenix. Ceil tor Into and tree 
videotape. 

CALYX CORPORATION 
ISO N. Sunnytlep* flO.. BrMttfleld. Wl S3005 
(BOO) 558-Z20S or (414) 782-0300 
anCLE 7S4 ON READER SERVICE CARD 


MEDICAL SYSTEMS WITH ECS 

All PPM products have eleclronic claims sub- 
mission (ECS) to Medicare & commercial car- 
riers. paper claims loo. 

• PC * CLAIM $89.95: claims only 

• PC * CLAIM w/ICD’s. CPFs & HCPC codes 
$22995. 

• PC A CLAIM PLUS Claims only w/patient 
file Complete a claim in one minute $459 

• THRESHOLD * TM $1,995.00 Claims. 
palieni billing 

• THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice managemeni. statis- 
tics. analysis 

• CLAIM * NET Nationwide claims clearing 
house. Full 100% credit on product upgrade 
PC * CLAIM & PC * CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ AT 
compatibles MS-DOS 256K 
PHYSICIANS PRACTICE MANAGEMENT 
1810 South Lynhursl Suite Q 
Indianapolis. IN 46241 

(317)634-8060 

In continental U S. call (600) 428-3515 
Indiana residents call (800) 792-3525 


Medical/Dental Systems 

Second Decade Support (Or more than 130 
machines. Featuring paper and eleclronic 
claims, palieni billing, appointments, diagnos- 
tic data base, word processing, financial histo- 
ries. payroll, accounts payable, and general 
ledger. Single and multi-user systems Starting 
al $199.95 2.400 Dealers 
CMA Micro Computer 
55886 Yucca Trail #6 
Yucca Valley. CA 92284 
619/365-9718 


COMPUMEDIC'“‘ 

PROVEN Practice Management Systerrv— in use 
7 yrs. Electronic claims. A/R. G/L. statements, 
insurance lorms. practice analysis, word process- 
ing. recall, delinquenl tracking, historical data 
FLEXIBli! user designed forms/reports $4400 
Training avail. Dental (DenialWare'”) eyecare/ 
optometry (EyeMate") & Vel (Velogic'“) also 
avail. Dealer inquiries invited. 

DATA STRATEGIES. INC 
17150 Via Del Cwnpo Suite 203 
San Diego. CA 92127 
(619) 451-0480 


MUSIC 


MusicEase 2.0 

Full featured music processor: print, play, 
transpose, cut & paste, no range limitation, 
1-2-3/WordStar style commands, multiple 
voices/slaves, lyrics, all keys/meters. custom 
symbols/ptacement, WYSIWYG, beams & 
more IBM/Epson printer. CGA graphics moni- 
lor. Iniro offer. Send $99 95 S5 s/h. 
Grandmaster, Inc. 

P.O. Box 2567 
Spokane. WA 99220 
(509) 747-6773 

FORTE i/ll MIDI Sequencers 

16/32 tracks, 16 channels/lrack Record/Play- 
back. 60.000 notes Most powerful MIDI edit- 
ing. Rhythmically flexible Step entry Aulo 
Punch, quantization, realtime playback control. 
DOS shell New in FORTE II; System exclusive 
storage, unlimited looping, SMPTE cue list, 
Songlisl. Accel/riiard. $150/$250 
LTA Productions 
PO Box 6623 
Hamden. CT 06517 
(203) 787-9857 

MIDI Card and Soltware 

PC MIDI Interlace Card. Sequencer Software 
and 4 MIDI cables (1 in. 3 out) ONLY $149 95' 
64 tracks 60.000 events, 600 licks/qtr note 
resolution! Fast, lull leatured, easy to use solt- 
ware. Best MIDI otter ever made! Developer's 
source code $19 Dealer inquiries welcome. 
MIDI MUSIC 

500 East Arapaho, Suite 609 
Richardson, TX 75081 
(214) 238-5269 

COMPUTER MUSIC CATALOGI 

Largest music software selection anywhere! 80 
pages of detailed information on the leading 
computer music products including waveform 
editors. Ir^scribers. sequencers. MIDI inter- 
lace & more. Gel the taels! Competitive price! 
Visa/MC Worldwide shipment! Send $3 lor 
2/yr catalog subscription 
DIGITAL ARTS & TECHNOLOGIES 
Dept. PCI, P.O. Box 11 
Millord. CT 06460 
(203) 874-9060 

UNLEASH YOUR MUSICAL GENIUS 

COMPUTER MUSIC SYSTEMS! 

'MUSIC SOFTWARE all computers lor music 
printing, composing, home recording 
•MIDI SYNTHESIZERS ETC.! 

‘SEMINARS & EDUCATION 

For a free catalog or info call write visit: 

MUSICATION 

1600 Broadway Suite 1000A (W 48th Sireel) 

New York. N Y. 10019 

212-957-9100 
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ONE-OF-A-KIND 



SONGWRIGHT IV 

Music Processof prints professional sPeel mu- 
sic, sortgs. scores wilh text, cfiords. symbols. 
Compose, edit. copy, record, transcribe, play, 
transpose to any key. Bass/treble, multiple 
staves, all meters MIDI optional. IBM/Epson/ 
Star printers: CGA/Hercules graphics $69.95 
Send lor tree sample output. 

SongWright Software 
Route 1. Box 63 
Lovetlesville. VA 22080 
(703) 822-9066 


MUSICIANS! Convert 
your PC into an amazing 
multi-track music studio 
with a MIDI card, syn- 
thesizer and software, only 
$550. Don ’I get stuck with a 
toy! We carry a wide variety 
of professional products at 
low prices! 

PC Music Co. II j- ^1 
301-493-8337 n||^|i| ,. 
(collect 
5PM EST) 

ancLE m on reader service card 


ONE-OF-A-KIND 


FAMILY REUNION 

Organize your family's historical records and 
track living relatives and descendants! Produce 
pedigree charts, family group/lacts sheets: de- 
scendant charts, bio sketches, notes, birthday 
lists, address labels, user designed databa^ 
lislings. fancy screens, searches Many op- 
tions Fast Fun. Easy Guaranteed $195 
FAMware 

1560 East Dawn Drive 

Salt Uke City. Utah 64121 

(801) 943-6906 or (800) 327-9835 



Intnrtace CMS-401 
Sequencer 256 Track. 
Keyboards/Gultara 


■ 


1 

1 

CCXVIRJTER 

i 

MUSIC 

I 

SUPPLY 

714/594-5051 

362 N Lemon Ave 

Wolnul, CA 91789 
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PC MAGAZINE ARTICLE DISK 

Use your database, spreadsheet, or word-pro- 
cess program to instantly find PC MAGAZINE 
articles, reviews, util., advice etc Query or 
search lor PC topics & come up wilh issues & 
pages where that topic is covered. For $30 gel 
Jan. 87-preseni & qtrty updates for 1 year We 
can formal your tile lor 1-2-3. dbase, pis. 
paradox, symphony, dil. ascii— specify tile lor- 
mat/disk type Send Ck/MO $30 in CT 7Vi% 
CASAOINE DEVELOPMENT 
46 Quintard Terrace 
Slamtord. CT 06902 
(203) 325-9156 


GOLFERS! 


Can your personal computer help you be 
a better golfer? Can it help you enjoy the 
game more? It can if you have the . . . 


GOLFRNRLYZER^" 

The most sophisticated golf game analysis software available. NOT A 
GAME. It gives you 9 pages of useful, easy to understarrd information about 
your play. Designed to help you be a better golfer. See Goff Digest. April 
1987. On SVa" disk for all 256Kor larger IBM Standard Computers. 

Send a $39.95 Check or Money Order to: 

GOLF ANALYZER 
Box 9J. 315 East 69th Street 
New York. N.Y. 10021 

OBCtETWOW READER SERVICE CARO 


OPERATION 

SYSTEMS 



MULTI-TASKING SYSTEM 


(»0nlon 2.0) 

lor Iht IBM* PC. PC/XT ond PC/AT 


■ No royalties 

■ IBM PC DOS* Support 

■ C lar^guage support 

■ Preemptive scheduler 

■ Time slicing available 

■ Intertask message passing 

■ Dynamic operations 
■ task creaie'deiete 

- task priorities 

- memory allocation 

■ Event Manager 

■ Semaphore Manager 

■ Source code ol me 

C interface and device 
drivers is included 


Oemo package S2S US vw>» •>«>--< 
Manual only $7S US «n. -w 

AMXSe system S31t9 US •»./w»oce 


AMIM - M »n, MM M. MIM^M MfM •> 


KAOAK Products Ltd. 

206-1847 W Broadway. Vancouver. 
B.C.. Canada V6J 1YS 
^eM604)^34-2796^^alax^4-55^ 
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PROGRAMMERS 

TOOLS 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory Minder is the most con^hensnc 
disk diagnostic program available for 
microcomputers. Any operator can guickiy ai^ 
easily check the vital operating parameters of 
their floppy drives. iiKhiding spindle speed, 
head alignmenL read sensibvity and others. 
Run Memory Minder before vital data backup 
operations. Use it to a^ the drives without 
die use of an oscilloscope. 

IBM PC. XT. AT program and manual S70. 
Precision Alignment Diskettes sold separately 
140 each. 5.25 " 40 track. 5.25" 80 track. 1 ,2 
MB AT, or 3.5" 80 track drives. 

J&M Syatema. Ud. 

WSr ^ ISlOO-ACeatralSE 
A^uerqac. Nc« Mexico 87123 
SOS/292.4182 
We accept MasterCard and Visa 
ORCLE 7«1 ON READER SERVICE CARO 


PROGRAMMERS 

TOOLS 


PROGRAM/MANUAL DOCs ON-UNE 

OocuMotion. a pop-up documentation utility, 
gives immediate access lo source code docu- 
menialion. manual elc. Build cross-index docu- 
ment libraries from any text tile. Powerful prinl 
and copy capabilities Folding document, ten 
window bookmarks, search, LAN compatible, 
more. FREE OEMO 
NWP-Inlelligeni Solutions. Inc. 

P.O. Box 20478 
Bloomington. MN 55420-0476 
(612) 884-5860 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows tile sharing and 
redirection through DOS functions. $99. NET- 
BIOS ROUTINES allows access lo low-level 
network lunciions. Name, session & datagram 
routines Wail and no-wait opiions $199 NET- 
WORK MASTER provides access (o Netware 
internal functions. Complete control of your 
network from your compiled programs. $2^ 

Starlight Sotfware 

2861 Ceniral Street ••*••••»•• 

Evanston. IL 60201 

(312) 864-9370 


TURBO PLUS $99.95 

Programming tools for Turbo Pascal 4.0 Screen 
Painter. Code Generator. 1/0 Fields. Dynamic 
Menus. Programming Unit Libraries. Sample 
Programs. 260 Page Illustrated Manual. 60 (^ 
Satisfaction Guarantee! Brochures & Demo 
DiskeRes avail Highly Favorable Reviews! IBM 
& Compatibles 
Nostradamus Inc. 

3191 South Valley St (Suite 252) 

Salt Lake City. UT 84109 
(801)487-9662 
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PROGRAMMERS TOOLS 


BASIC PROGRAMMERS 

NEW VERSIONS of our Best-Selling Tools. 

ComoMblt with Oe 14 1 eu BASCOM 1-2, MS Con^Nar 5.36 


Mach 2 

Supercharges BASIC 

Son Sactor Magazine Editor's Choioa 2/87 
MKh 2*1 assemCity language subroutnes boost 
prog rarn speed and gwe you funciMis rM TKirrT^ 
avaiiaUe n your computer. ^teA' verson 2.0 nctudes 
twice as rnany routries as before. No 8sserr«ler 
knowi e dg o needed. 

Use our subroutnes for NSTANT screen displays 
and popiip windows Sa^« progranvnng time at^ 
have smeler. faster prograrr«. Use al avaiabie 
DOS and UM Expended Memory for data. Huge 
string arrays spanning 64K bourK^\ Ughtning 
fast sorts tor al types of arrays^. BSAVE^OAO 
EGA graphics screens. Redirect output Read, 
write, COPY files fast as DOS. Controled input 
loutne uses standard edibng keys & ignores *0 
K^'Mietums SCAN code & SHR STATUS. 
Read fitenarne s /dale/ize/atffibules to anays from 
any directory on any drive. Get S set fie dale/bme. 
Se^ DOS pati for an Ne. Get and set current 
directory and defaiil disk. Reed characters fiw 
display nstamfy. Large character set 5 lines x 4 
cokimns. DOS and 906 services return true DOS 
error codes Compare strings by SOUND. Much 
mors. Only 879! 

NoM < nNim0uei>8ASC4> 

*M Z Sn^ M «U» PNCHT My MI» w oe 3 •«> SO > sr 
vdQe4 negpMyMWvigMvmisriSeDncWrvlo^ 
rW^r M IM Wrq My M Dr OS 4 


Memory-Resident 
BASIC Programs 

(in as Mde » 7K!) 

Stiy-Res lets you write your own pop up pro- 
grams Select your hot key or pop up with a POKE 
from another program. Automabc screen save on 
pop up and sciean restore when you pop doivn. 
Hot key can be "sMl onty', hke C^ML New ver- 
sion 10 alows use of dyn^ arrays and files can 
be left open under DOS 3-I-. Progi^ can be re- 
mold from memory. Stty^Me Is oriy $79. 

StayAes Plui nctudes tf ^e abcwe Matures plus 
R)p up by dale ffxf bme; Pop up when a ring is 
delected on specified COM port(s): n)p up when 
SNft-PrtSc is pressed; Witi DOS 3-i and UM 
Expended Metnory. your program takes only 7K of 
DOS memory; With DOG 3-1- and hard or RAM 
disk*, your program uses only 9K of DOS memory. 
With exparided memory and disk swappng, ihe 
balance of your program « swapped in and oul 
when you pop up and dotwL Uae any or al pop up 
methods in the same program. 

Stay4tes Pkn li only $109. 

If using 06 2. 3 or 4. DOS 3 or later is required. 
Stty'Rws assisted programs canrioi use ‘ftT. 
"tf, ‘NT compiler SMtches *RAM disk in memory 
above 640K-VDISK in extended merrKxy is OIC 


To Order, or for More Ma Cal Tol Free 

1 - 800 - 922-3383 


M producb come will a manual, smal example programs and free fuHime tech support No royafbei Not 
copy protected. 

We welcorre V1SA/MC (COO in US only - add S3). Shippng US $3/ord». Canada SS. Others • 

Gaor^ai please add sales tax and cal 404-973-9272. Demo disk availabie - send S5 check - refunded on 
direct purchase. orcle tts ow reader service card 

MicroHelp, Inc. • 2220 Carlyle Drive • Marietta GA 30062 


Turbo Pascal Programmers! 

Blaise Computing, dedicated to providing quality software development tools since 
1982. supportsTurbo Pascal 4.0. 

POWER TOOLS PLUS ASYNCHPLUS 

♦ TSR support ♦ Inierupt-driven 

♦ Direct video access ♦ Speeds to 19.2K baud 

♦ VGA and EGA support ♦ Four ports on PS/2 systems 

♦ Windows and menus ♦ XON/XOFF protocol 

♦ DOS memory allocation ♦ Hardware handshaking 

♦ Interrupt service routines ♦ XModem with CRC 

Both packages include source code, a comprehensive user reference manual, exten- 
sive examples and full program samples on the distribution diskettes. Blaise 
Computing has a fulliine of products ^ for Microsoft C and Pascal as well as 
Turbo Cano Pascal, COMPUTING INC. 

Call 800-333-8087 today w for your tree brochure. 
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TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 


FREE BUYER’S GUIDE 


CalorwrtetorourFREEcompehensiveBuyer's 
Guide contamg huidieds of languages, 
arv] appicabors spedftaly for BM persortal 
computers and corivatUes. We re the world's 
leading independent dealer of programmer's 
development tools because we provide sound 
advice. Km discount prices, fast defvery, 
dorrtesbc shipping and no hidden charges. 
Programmer's Connection 
7249WhippieAve.NW 
North Canton, Oho 44720 
800'336-1166 USA 
216494-3781 OH &AK(Collect) 
800-225-1166 Canada 
216494-5260 FAX 
9102406879 Teiex 

216494-3781 Iniematonai 
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QBTOOLS FOR QuickBASIC 4 

Q6T001S/2.1 - an oulslanding collection of 
over 220 routines for QuickBASIC 4.0 and 
BASCOM 6.0. Complele with Biree file index- 
ing. Object Code S^n Designer, Code For- 
mater, Library Manager. Pulldown menus. 
Scrollboxes. etc. THE most compile package 
ONLY $6995 

PROJECT X SOFTWARE DEVELOPMENT 
222 Church Street Suite 5G 
Philadelphia. PA 19106*2251 
(215) 922-2557 


PUBLIC DOMAIN 



C’ DOCUMENTATION TOOLS 



PUBLIC DOMAIN 



$3.00 SOFTWARE FOR lOMPC 

Hundreds to choose from, wordprocessors, 
data bases, spreadsheets, games, x-raied. lotto, 
communications, business, music, bible. art. 
education, language and useful utilities lor 
making your computer easier lo learn. Most 
programs have documenialion on the disk 
Write lor your FREE catalog today! 

BEST BITS & BYTES 
P.O Box 8245 Dept. M 
Van Nuys. CA 91409 
(818) 781-9975 


100 GAMES $25 


Take the stress oul of choosing computer games tor your IBM or 
Compatible. Dos 2.1 or higher. At this price you can play Sleuth, 
Wordplay. Yahtxee, Pinball. Werewolt Trivia, 8<41talie. Scrabble and 
92 other great games. We have packed them all onto 10 doubte- 
sided, double-density Verbatim diskettes. 

Send check or mon^ order for $25.00 plus $3.00 shipping and han- 
dling (CA residents add 6.5% sales tax) to: 

CalifomiA FREEWARE 

1466 Sprlnglina Drive Dept. B 
Palmdale. CA 93550 

<S05) 273-0300 

Call or write for free catalog containing thoueanda of Public Domain and Ueer- 
NUpported floftware on more than SOO dlskcttee. 
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PUBLIC DOMAIN REAL ESTATE 


RELIGION 


"1-800-262-6053" 

IBM P.D.& User Supported software, as low as 
SI 25 per diskette • 3.5' diskettes available If 
you are curious or a long lime user, call our 24 
hour order line and ask for a free catalogue The 
newest and best, all types. Irom accounting 
to word processing. Call NOW! (MS 
601-428*5722) 

SOFTWARE CAFE 
1125 West 10th SI 
Laurel. MS 39442 
1-800-262-6053 24 hrs. 

IBM P.D. SOFTWARE 

Send stamp for catalog on disk. We have the 
best selection of Public Domain & Shareware 
tor IBM & compatibles available. We offer 
hundreds of DSDD disks with Work Pro/ 
Games/Util. & so much more, for business or 
home use. At $3.00 per 5.25’ & $5.00 per 3.5'. 
Fastest service around. MC & VISA 
JO)(/PC 
P.O. Box 1561 
Corona. CA 91716 
(714) 734-7075 


REAL ESTATE 


MANAGEMENT & ANALYSIS 

• ‘ Real Property Management" $395/$595 lor 
residential & commercial properties and other 
bkkp'g Flags delinq't tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
recurring data ’ "Real Analyzer " $195. when 
deciding: buy/sell, exchange, or refinance 
30 day money back guarantee. 
REAL-COMP INC. 

P.O. Box 1210 
Cupertino. CA 95015 
(408) 996-1160 


THE COMPLETE REAL ESTATE 
SERIES 

Helping Thousands Make Millions' since 1985. 
The most complete CPA/Audilor tested and 
approved series of Real Estate programs avail- 
^le anywfhere! The industry leader! The series 
includes: Complete Property Manager-ll 
($795), Complete Real Estate investor ($495). 
Complete Money Manager ($195). Complete 
Credit Checker ($249). Complete Property 
Tracker ($495) & 1031 Decisions ($995). For 
demo ($15) and/or literature call: 

ISOLUTIONS! PUBLISHING INC. 

8016 Plainfield Road 
Cincinnati. OH 45236 
800-255-6643 or 513-891-6145 


REAL- HELP $69.95 
INVESTMENT ANALYSIS 

Detailed analysis forecasting long/short term 
Return On Investments using "what iF' situa- 
tions. AMORTIZATION schedules that compen- 
sate for variable int./paymenis. balloon or lull 
term. DATABASE with powerful sort/search 
function. Payment comparison to define your 
best terms. CK/MCAfISA 
Accurate Investment Co. 

P.O. Box 42002 
Plymouth. Mn 55442 
(612) 559-8375 


PROFESSIONAL PROPERTY 
MANAGEMENT SOFTWARE 

Designed by a Professional 
Property Manager 
Capable of 100.000 + units 
Options include but not limited to; 
Check Writing 1099's 

Cash Receipts 17 Reports 
Security Deposit Maintenance 
Computer Generated Invoices 
For the IBM PC. XT. AT & 
Compatibles 
$795.00 

Call 915-672-3383 or write 
APMC Software, 1250 Butternut, 
P.O. Box 6514, Abilene. TX 79608 
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PROPERTY MANAGEMENT 

Comprehensive program lor managing residential 
and commercial properties. Many management 
reports including operating stalem^ delinqueni 
rent lease expiration and transaction register 
report Provides check writing, check recondlia- 
lion. posting ol late tees, recurring expenses— 
$495 In^stment Analysis — $245. 

YARDI SYSTEMS. INC 
930 Laguna Street 
Santa Barbara. CA 93101 
805-966-3666 

DEED DESCRIPTION ANALYZER 

Simple plotting ol deeds to scale on screen or 
printer Accepts curves, tee, chains, poles, rods 
& varas. Find acreage, sq. It. & closure »rors 
Edit permanent disk liles. Designed for non- 
surveyors. Comprehensive manual. Users in- 
clude attorneys, realtors, bankers and ap- 
praisers $49.95 VC/MC/CK 
GREENBRIER GRAPHICS. INC. 

1102 Main Si. P.O. Box 724 
Rainelle, WV 25962 
(304) 438-8157 

PROPERTY MANAGEMENT 

Rental-Ease New slate of the art property man- 
agement software. Extremely Iasi and easy to 
use Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing. No extra modules to bt^ The 
ultimate in properly management $695 com- 
plete. Call for Demo or brochure 
STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy. Utah 64093 

601-^2-6764 8am-5pm mountain time 

L-PLOT... 

A Metes & Bounds program to plot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc, areas, error of closure, plots 
multi tracts l6M/compat with monographics. 
CGA or EGA capability. $190. Or send $15 lor 
real working demo, refundable with order. Visa/ 
MC/chk. Free info. 

LAN/SCAN, Inc. 

P.O. Box 6863 
Abilene. TX 79608 
(214) 824-6419 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 

tORIhnrch'* » ihf »orld s fuim. mmi 
idMntfd MV BiMr iiiniurdaniv Mifiwarr I w 
II l(> pul ntmpuirr tperd and p()»i-f l<i ttork 
for you V viiu >lud\ (iod’i Vord 
tou II diMYtvtrr wwr siudMi bnonir’ nH>rt' 
prodtKliYr and rmiirni AOBDstrarrh malir% il 
cuY lor >ou so tiHair rrl«Yani paiaapH You 
tan add Bihir vrrtn initi she irala of your 
M-rmons. Inson plan:.. Inturr noln or hiNiks 
You can havr ihr ciimpltif WdRIHrarcti 
procrain for onlv plua postajtr and 

handtlnt or the RtKik ol full-Iunction 

dt-ino disk fi>r S(> ir»>n Mundahlrl. plus St 
poMafCf and handlinK Clucks. VISA. MC 
If'iT so conRikni sou II lu dctiKhird wish 
MORDsearch. wr'll send II (o you «iih no 
ohliRaikm for Ml days Fur details, free 
liieraturr. or to order, call toll-free 

1 - 800 - 888 - 9898 . 

<OI-» Lakesiew Urive/.Au.sun. Texa,s "k'rZ 



BIBLESCAN 

Search ihe entire Bible, a book, or chapter for a 
word or phrase. Display and/or print Ihe related 
passages or a set of verses to help prepare 
sermons, classes, etc. Scan any topic. Excellent 
Bible study aide. Old Testament $39.95 New 
Testament $34.95 or Both lor $64.95 Available 
for PC/XT/AT/PS2. 

Highlands Computer Services 
Route 5. Box 456 
Abingdon. VA 24210 
703-628-4299 Mon-Sat 9:00-6:00 EST 


POWERCHURCH PLUS!* 

Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, acets. payable, payroll, multi-user 
suppol. ^ much more - all lor $695 com- 
plete Uses up-to-date software technology 
Unltd capacity. FREE demo ^sion Call today: 

CHURCH 

SOFTWARE 

FI SOFTWARE 
PO Box 3096 
Beverly Hills. CA 90212 
(213)854-0865 




PARISH DATA SYSTEM" 

Comprehensive census/contribution program. 
Easy to operate, menu driven. Family, member, 
financial into & reports lulty integrated. Selec- 
tive lists, labels, coniribution/luilion state- 
ments. personalized lelt^s. User can create 
ovm reports, letters Other church programs 
available. Over 1600 users Free into. 

Parish Data Systems. Inc. 

3031 W. Northern Ave.. Suite 121 
Phoenix, AZ 85051 
(602) 247-3341 

MEMORY RESIDENT BIBLE 

Search the Saiplures Resident is a memory 
resident program that lets you access the Bible 
from within any program, including word pro- 
.:es$ors. Search the Bible for any vrord or 
(ihrase. Build lopical verse lists. Print verses 
Copy verses directly into your own word pro- 
cessor. $165.00 (Visa & MC) $20.00 Demo. 
BibleSott 

1300 Hudson Lane Suite 10 

Monroe, LA 71201 

(800) 255-8602 or (316) 322-0697 

THE ULTIMATE BIBLE STUDY 

Called "Sophisticated" and "entertaining" by 
PC Magazine (3/29/68), the Bookmasler Bible 
is becoming Ihe new leader in Bible software 
Powerful search modes, on-line help, report 
generator footnotes and much more! New man- 
ual. tree tutorial & 30-day moneyback guaran- 
tee. $235 tor 6 disk set. $10 lor demo. 

Koala-T Software 
3255 Wing St. Suite 220 
San Diego, CA 92110 
(619) 564-4371 tor tree into. 


SALES 

MARKETING 


Lead Management 
System 


ONLY $99.95 forth* 

N«Kt 0*n*r«Uon in S*l*t M*A*o*m*nt. 
Menu Driven • Daily To-Do A Top 10 
U(t8 - Sake Forecasting - Expert** 
Reports - Price Quote* • Complete 
Documentetlon • Spreadsheet • Word 
Processor • Direct Mail • Telemanwting 

PowwrhOMM Syttwmt Inc. 

i-aoo-sas-sTTA 

1-919-721-0841 
1022 W. First SI. Ste104 
Winston-Salem, NC 2710r 
MC VISA 
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SALES MARKETING 


SECURITY 


SaleMaker" j) s 

Client Management 
St Telemarketing Software 


Editor's Choice 


• Veiy easy to learn & use 

• User-customizable for any business 

• Lightning fast file access 

• Inbound & outbound telemarlteting 

• Schedules calls and call-backs 

• Autodials your phone 
« Records contact history A notes 

• Tracks lead sources 

• Word processor built-in 
t Instant follow-up letters A labels 

• Mail merge for targeted drect marketing 

• Generates custom management reports 

• Pop-up windows, full color screens 
« Unlimited file capacity 

• Imports A exports ASCII files 

• O^r 95 searchable data entry fields 

• Single-user A true LAN versions available 


m 


MAGAZINE 



"A very well 
rounded system 
with broad 
functionality 
and excellent 
screen design. 

It is also fast and easy to operate. 

► a hard package to beat." 
PC Magazine 12-22-87 


Nominated for 1987 Award 
for Technical Excellence 
lor Application Softwarel 

Reduce costs. Increase Sales. 
Call today for free information. 

1 - 800 - 433-5355 

(214)264-2626 in Texas 
SaleMaker Software 



SECURITY 


EVERLOCK 
COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength It features 

• no need for damaged media or t o plugs 
« supports ail Hard A Floppy disk formats 
« file-server networks supported 

• variable number of installs (0-99) 

• create demos with remote unlock option 

• allows protected upgrades by modem BBS 
S195 Starter Kit or S495 with NO meter 
counts Free info & demo disk available 

Az-Tech Software. Inc. 

305 East Franklin 
Richmond, MO 64085 

(800) 227 0644. . .(816) 776-2700 
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HANDS OFF 


HANDS OFF THE PROGRAM^ 
is an all software, privilega based, 
system security utility protecting 
up to 64 individual users. 

HANDS OFF features: 

• SyN wn Boot Control 

• Oiti Encrypbon 

Hard Oilk Locfc/Formal Protect 
I Access flaportit>g 


• System A 

• Mill 


PC )Cr. AT And 10041 CorrtpMibfes 
Pncs $89.9Mdd Sa^ttuppiog. Check. 
Mon^ Order. VISA, MC acce^ 
R aii dent i add 6% sales tax. 

Systems ConsuRmg Inc • 412-983-1624 
Bob 111209 PiRebur^. PA 152380609 
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KEEP YOUR FILES PRIVATE! 

MicroLock data security software protects MS- 
DOS files/programs from unauthorized access 
MicroLock features three levels of password, 
unique encryption algorithm, can hide liles 
and programs, protects against accidenlal 
deletion, and uses one simple control menu 
w/on-screen help. Only $49.95 (-«-S3 s/h). 
CheckATlsa/MC. 

MicroNiche, Inc. 

P-0. Box 36244 
Louisville, KY 40233-6244 
(502) 561-5507 


ADVANCED 
COPY PROTECTION 

FrM D«mo Diskette 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems. 

Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM-PC. And it’s invisible to 
your end-users! 

• Hard disk support with 
install/uninstall. 

• No special media required. 

• No source code changes. 

• Stops all copybusters. 

Mai'lnio»h Copy Proicction also available 

SefTGUPRD 

Systems Incorporated 
2840 San Toma.s Expy., Suite 201 
Sanu Clara, CA 95061 
Call 408/970-9240 
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BIT-LOCKS SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryp- 
tion algorithms. Reliable/small port (ranspareni 
security device, PARALLEL or SERIAL port. 
Countdown and limeoul options also available. 
K£Y-L0K~ security at about Vi BIT-LOCK cosl. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Lilllelon. CO 80120 
(303) 922-6410 Of 798-7683 


PC Magazine Classified 
Narke^lace 

the ultunate tarjtet market! 

The brand sppi-ilicrv wh<i read PC 
Magazine dunT hav<- the limi* U> »hiip 
amund, their only concern is ftettinit what 
they need as quickly as |Niuihir 

TheyH DIRKT their attention 
b K Maifazine Classiried 
Marketplace 

For them PC Majuune Cla&siried Market 
place's Direct KtspunM^isplay Ad format 
rcpresimts a fast, and rust efrertive 
method of product acquisition. Thi^ kmw 
it will have the pntducts Ihi? need and the 
information they want regarding price, 
volume disenunts. specifications and 
delivery. 

Ifyuu think that your business can hene 
nt from the 50U.UUU brand speciriers who 
read PC Magazine . YOirRE RIGHT' 

So take DIRECT action and 
call (212) 503-5115 


Tf your data is valuable, PROTEXT is priceless 


eft PROTEXT - 1 ) A unique and powerful software encryption sy.Mcm which is designed lo provide any business, govern- 
ment ageiKy or individual with TOP security while retaining, receiving and transmitting private infor- 
mation. 2) Used to .secure any channel of communication. 3) One of the most powerful encryption 
systems available commercially. 

Specifications: 

• Coded data Exceeds Data Encryption Standard 

• No back-door entry. Cannot be reverse engineered. 

• Menu driven and user friendly with on-line tutorial. 

• Each copy produced is unique and cannot decode urKilher copy's encryption. 

• Encrypts an estimated 12000 characters a minute and decodes at 70.000 cpm. (Timed on AT type computer). 

• OtTers aging and user audit trail. 

• Full Control over Encryption Keys! 

• Provides endless levels of security. 

• Authentication and Verification. 

• Glitch Detection/Removal. 

• Compatible to all software using ASCII data (9O0( commea'ial software) 

• Compatible to all IBM/IBM compatibles. 

• Available for AppleZMcIniosh May 1. 1988. 

PROTEXT, the ultimate security system, can be obtained for 

$295. Retail * $249. Direct mail 

^ For TOP security call PC IDEAL today at 1-800-634-5641 to order your copy of PROTEXT, in PA call 
(215) 430-8297 Visa/Mastercard Amex 
OR send check or money order to 

*PC IDEAL, Executive Suites. 650 Sentry Park. Suite I . Blue Bell. PA 19422. PA residents add sales tax. 

’^The final word in Data Security has been said. PROTEXT. 
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A powerful, elegant, and super-fast statistical package integrated witfv 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting 
STATS'^ features intelligent, two-way interlaces to data from Lotus, 
Symphony. dBlII* . and other programs. For more info look for our ads In 
most computer journals, ask your dealer, or contact StatSoft. Price $245 
(+$5 ship/handl) 


StatSoft 


2325 E. 13th St., Tulsa. OK 74104 
(916) 563-4149 



With our Copy Protection 
Products, They really work 
and do not burden ^e 
honest user. . . 

For Disk Security 
High Level Security 

• PADLOCK U DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
For Hard Disk Protection 

• HDCOPY 

Low Level Security 

Usrr fnrUJUMr Prplrrtwn 

• PC-PADLOCK 

The market w filled with copy 
protection products whKh burden 
the u»er or Hitiply don't work. We 
have over 2500 Mtufied software 
firms utiliiing our systems The 
high-level fingerprint has nut required 
an update in over 2 years. 

Why should your valuable data or 
useful software program become 
available m the Public Domain? 

Call or write for 
more information. 

GLENCO 

ENGINEERING INC. 

721 West Algonquin Rd., 
Arlington Hts.. IL 60005 
(312) 364-SC^ Telex 493-7109 
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SHAREWARE 


SAVE 90% ON SOFTWAREI 

Sharewaie programs compare favorably lo com- 
mercial programs costing $200 and up! E2 
Forms. Homebase. PC Key Oraw. PC OiMline. over 
170 others to choose from, all tor S6.95 or less 
per disk! Money-back guarantee. IBM. PC. XT. AT. 
jr. or compatibles. Call or send tor FREE catalog 
SHAREWARE EXPRESS 
32302 Camino Capistrano. Suite 204W 
P. 0. Box 219 

San Juan Capistrano. CA 92693-0219 
(714) 240-1322 


BEST OF THE BEST 

Shareware & Public Domain Software no min 
ordei' 1-4 $3 98 ea. 5-9 $3.48 ea. 10 -f $2.98 
ea No srh 24 hr loll tree order number. Orders 
shipped in 24 hrs Visa/MC. Free disk catalog 
lo first 25 callers $2 25 there after or write tor 
Iree mini catalog. 

AFL INDUSTRIES • Soltware Division 
213 Ward Circle Suite 202 
Brentwood. TN 37027 

OROER-800-245-1516 OTHER 615-371-8388 


STATISTICS 


THE SURVEY SYSTEM 

An easy lo use menu driven system tor the 
entry, editing, processing and presentation ol 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner formal. Also statistics and bar charts. 
Regression and open-end coding,'analysi5 op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Cir. Dept P 
Petaluma. CA 94952 
(707) 765-1001 

SIGSTAT 

SIGSTAT includes over 70 programs ot the 
BMD statistical series, plus many advanced 
newlealures Mainframecapacity(uplo80v3r.) 
tor unMe-Q . ANOVA. regression) -f multi- 
variate (eg., canonical, factor.) analyses, time- 
series. multidim scaling, crosstab, plots, q/c 
and more 8067 support opi 256K. DOS, S59S. 
SIGNIFICANT STATISTICS 
3336 N Canyon Road 
Provo. UT 84604 
(801) 377-4860 

THE BASS SYSTEM 

BASSBase + BASSStat + BASSView » 
Power! For data management/analysis/reporl 
generation The SYSTEM: 384K and 2-3)^' 
drives or onehard disk. $229 Ihtu 6/03/88 
microBASS 256K and 2 tlo^ies $95 
Call or write tor information 
BASS Institute Inc. 

P O. Box 349 
Chapel Hill. NC 27514 

(919) 489-0729 or BB: (919) 489-9665 (N.d.1] 

Pick & Choose for Your PC 

8MDP Slatistical Software otters 40 programs 
for data analysis. But you can choose any 
combination lo suil your needs From simple 
stalislics and plots, lo T-tesIs. ANOVA. AN- 
COVA. stepwise regression lime series. Ire- 
Quency tables, survival analysis and more! Call 
tor your Iree catalog Hard disk req'd. 



STATISTICAL SOFTWARE 


BMDP Slatistical Software. Inc. 
1440 Sepulwda Blvd 
Los Angeles, CA 90025 
(213) 479-7799 



MEMBERS ONLY FREE SOFTWARE! 

Superbly designed, exquisitely documented 
marketing science software RxCON Conjoint 
analysis package. RxPRiCE price sensitivity 
package. RxMAP Perceptual mapping program. 
RxTAB Cross-tab package, and RxSTAT (inte- 
grated with RxTAB) 33 slat routines. ALL FREE' 
Includes Demos, tutorials, upgrades and new 
releases as developed $195/Yr lor everything 
VISA. MC. AMERICAN EXPRESS 
MSSA-MARKETING SCIENCE 
SOFTWARE ASSOC 
Educational division ol OATALOGICS 
1-800-992-0422/Pa 215-794-3517 


STAT PLAN III 

Easiest to use statistics program available 
Complete range ot statistics-curve tilling 
crosstabs, correlation, multiple regression. 
T-tests. etc. Graphics with prinier/plotter out- 
put Capable ot handing over 50.000 data 
points, interfaced directly with lotus tiles Demo 
diskette available MC/VISA Only $179. 

THE FUTURES GROUP-STAT PLAN III 
76 Eastern Blvd.. Dept. C 
Glastonbury. CT 06033-1264 
(203)633-3501 

STATISTIX - ONLY $169! 

STATiSTlX is a p(wer1ul and very easy-to-use 
statistical system lor PC's. Used by rnany 
universities, businesses, ted. and slate govern- 
ments and research organizations Check us 
out before you buy a statistics program: you’ll 
agree SX is a "best buy "! SATISFACTION 
GUARANTEED For more info; 

NH ANALYTICAL SOFTWARE 
PO BOX 13204 
Roseville. MN 55113 
(612) 631-2852 

NCSS plus $99 

Easy-to-use menus & spread sheet Multiple 
regression T-tests. ANOVA (up lo 10 (actors, rep 
measures, covariance) R)iecasting Factor, dus- 
ter. & disaiminant analysis Nonparametrics 
Cross Tabulation Plots: histograms, box. scatter, 
siemteat. Son Subset. Transtormaijons. Reads 
ASCII New graphics Pkg. $59. 

NCSS 

865 East 400 North 
Kaysville, UT 84037 
Phone; 801-546-0445 
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TERMINAL 

EMULATION 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS^2 series of 
computers. 

Full featured: 

• multiple printers. 

• unattended operation. 

• print speed beyond 6,000 Ipm, 

• special forms, 

• line speed to 56,IK)0 bps, 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB. 201C. 9600. 

Barr S>'atrms, Inc. 
QilQQ 2KI0\W41Sl.IWdgM 
Ijf 11^^ Gainesville. KL :i2606 
800-BARRSYSor 
904-371-3050 
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UTILITIES 

Opt-Tech Sort/Merge 3.0 

Extremely last Sort/Merge program RunasaDOS 
command or CALI as a subroutine Unlimited 
niesizes. most languages, datatypes & lilelypes 
supported including Btnew and dBASE II & III. 
Advanced leatures include record selection, rec- 
ord relormaning & much more! Call or write lor 
mom info. MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 
P.a Box 678 
Zephyr Cove. NV 89448 

(702) 580-3737 

BREAK 640K! 

Why buy expensive boards? VRAM” gives 
your PC/XT/AT or PS/2 8 megabytes ol memory 
by turning disk space into expanded memory! 
Use ertended memory lor expanded memory. 
Create VERY LARGE worksheets FAST. 640K 
not required Use with 1-2-3. Symphony, and 
other EMS programs $49 $3 s/h. 

BIOLOGIC COMPANY 
11962 Coverslone Hill Circle. Ste 1622 
Manassas. VA 22110 

(703) 368-2949/Chk-COO 


UTILITIES 


Fix Common Problems Fast 

You don't need to be an expert to diagnose and 
correct problems involving PC setup All you 
need is HELPME software! More than 300 tests. 
On-screen help for understanding and correct- 
ing identified problems. Quick identification ot 
system configuration and compatibility $99 -f 
Sm. MC/VISA 


CALIFORNIA 


SOFTWARE 


PRODUCTS. INC. 


CALIFORNIA SOFTWARE PRODUCTS. INC. 
525 N. Cabrilto Park Drive 
Santa Ana. CA 92701 
(714) 973-0440 

RUN YOUR PC AUTOMATICALLY! 

Specity what to run and when to run it and let 
Auto-Might do the rest. Run backups, com- 
municalion. diagnostics or virtually any pro- 
gram/ulility - unattended Run software daily, 
weekly, monthly or years in advance. DOS 2.10 
^d up. IBM and compatibles. $49.95 + $4.00 
s&h (Colo, add 7.1% lax) 

The Pendulum Group. Inc. 

333 W. Hampden Ave Suite 1015 
Englewood. Colorado 60110 
(303) 781-0575 

XPOSE FILES/DIRECTORIES 

Fully Interactive File Display in Word/Byte ■ 
Hex/Oclat/Decimal lormats. Edit individual 
words/bytes • Ideal tor non-text data tiles. Also, 
lull screen directory management • group tiles 
for Delete. Copy. etc. Global file locator, etc 
"There's no place to hide with Xpose" $29 95 
(Wires •<■5% tax)Visa/MC 
STERLING COMPUTER SYSTEMS 
19270 North Hills Drive 
Brookfield. Wl 53005 

800-545-4141 ext. 677 (414) 548-1803 

"'IBM Uses CP/M & Apple'" 

"Thebesl ", "strongly recommended '-PC mag 

• Unitorm copies files, reads & writes directly 
to 200^/M disk lormats on the PC.XT,AT-by 
Micro Solutions. $62.95 + $3 S/H. 

• MalchPoini 1/2 card Iransters Apple DOS. 
SOS. CP/M and ProDOS tiles to IBM PC.XT, 
AT-$185 + $3 S/H (includes FREE Uniform!). 

Blue Heron 

1108 S. Second SI. 

Dekalb. Illinois 60115 
(815)758-2355 

SEARCH - REPLACE for 1-2-3 

Finds and replaces strings of characters (labels, 
formulas or numbers) at 1.214 cells per sec. 
"Fealures just about all ol the search and 
replace options that a spreadsheet user would 

want” PC Magazine "An absolute must 

(or global modifications of worksheets" . . . 
Prof Harry Davis. $39.95 + $3.00 S/H. 

SMI Corporation 
P O. Box 582221 
Tulsa. OK 74156 

(918)560-9536 MC/VISA/COO/PO 




Hard Disk 
Integration and 
Partitioning Software 

■ For PC ATs,XTs and compatibles. 

■ Integrates virtually all S'/i Inch drives. 

■ Supports ST412, RLL, ESDI and SCSI controllen. 

■ Rexibfe partitioning, wfth volumes of any size. 

■ Spans muttiple drives into a single volume. 

■ IrKludes trouble-shooting diagnostio. 

■ Powerful, yet extremely ea^ to use. 

_ _ (suggested retail) 

rrrn editor's choice 

: s ^ ''tfyou have to make a hard disk drive and controller 
work together, . . . SpeedStor is a dream come true.'* 


yjiWEEK 


"SpeedSk^r software makes Installation 
simple arxi painless . . . Itsuser 
Interface Is aj<^ to work with." 


Used by major disk driw arxi PC manufacbirers. 250,00(H units sold. 
Now available through Softsel dealers. 

^ SfORAGE DIMENSIONS 

A Maater Company 

961 University Awe.. Los Gatos. CA 95030. (406) 395-2688 
ORCL£ 799 ON READER SERVICE CARO 


t ■ X • I • B • 


A Menu System to Manage 
Memory Resident Programs 


PO { 


• Run UP 10 26 TSRs • using only the memory 
Of ihe largest TSR • Single hot key command 
accesses ALL TSRs • Create your owr* TSR 
menu and auto instal* mslanlly from EXTRA s 
program list • Toll-free technical support 
noiiine • From the creators of Direct Access • S99 

CIRCLE 900 ON READER SERVICE CARO 


iiu Ctaire W) 5470? 
Call Ton-Free I 
T 800 ?4? 6368 
lor Dealer Nearest vou 



AT’s DON'T NEED 
360KB DRIVES 


ANows copying of IBM AT (Nes lor use on 
IBM PCs. XTs. and compatibles with no 
hardware or software modifications. A 
360K floppy drive is not required. 
"CPYAT^TO' may reside on your IBM 
AT hard disk ar>d copies 1 tile or entire 
subdirectories in 1 step. Price $79. -t- 
$4srh 

MtCROBRIDGE COMPITTERS 
INTERNATIONAL, INC. 

655 Sky Way - Suite 125 
San Carios. CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
NY) 212-334-1858 


Package your Expertise 

KnowHow is the expert appllc»bon system 
for sofkMere mjwiedga. I intograes c o mmen 
usereriDis, product specs, Special Ticks, war 
dories. ^os^tTto a single lexjivle^ beee, 
twn aste did-you-do-lhB ^je^iorB lo resoke 
how4o and whal-werSwong n^jNiea. 

Build ycLT owi KnoMtodgeOsse or sMvAh one 
cfous. Not an ES shell - f you on comtruct 
This happens when' s fctement s , you can biid a 
KiovA^lroMedgB base. The uifTiaedaa> 
mentation for turnkey applications, VAR 
boSsb, tech SLppoit, tairiing fellowup 
Not oaiklncBd? AtetfarourOemoCteKSEQ. 

SUie2&261 
4444FM1SBOW. 
H3UStin.TX 77068 
This It How (7132664000 

ORCLE e02 ON READER SERVICE CARO 
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UTILITIES 


DOSUIILS® 

$99“5- from 




OMTIMCir 

COMVum STSTEMS «c 

6MQ awy OrM, Cdtn PraMc. MN SU46 

The first comprehen- 
sive disk management 
utility that can add light- 
ning speed to your disk's 
configuration without af- 
fecting data! Call 
ONTRACK today (or use 
your reader response 
card) for the latest in disk 
management economy, 
security and efficiency. 
1 - 800 - 752-1333 

(MN 612-937-1107) 

ancLE m on neadcr service card 


Increase Performance 

^Measure Access Times 
*Measure Transfer Rates 
*Deflne the Fastest Subsys- 
tem Configuration 

Format Flexibly 

*Change Interleave without 
Affecting Data 
*Fomiat Conventionally 
(destructively) 

Maintain Data 

*Modify Data 
*Reoover Erased Files 

Manage Defects 
*Analyze Disk Surface 
*Identify and Move Data from 
Defective Areas 

Dia gnose Problems 

•Seek Test 
•ECC Correction 
*Delect Actuator Oscillations 
*Controller Test 
^Sequential Read (Write) Test 

and more! 


RUN NOVELL WITHOUT KEYCARD 
Protect Novell Network from 
crashing due to Keycard Failure 

Break the 12MHZ server barrier 
Free-up slot in server 

NetSAFE for v2.X $99 US 

Other products available for: 

P-CAD CADKcy CADvance Personal Designer 
VISA or American Express 

Include SIO shipping Our prcducss sRooU nrt 


Nasdec 


Unit #72 
125 Garry Street 
Winnipeg. MB, 
Canada R3C 3P2 
(204) 956-2798 


anO are not rsended tor 
ptoOuchon of soltMre tor 
sale or trade or for 
any purpcee (hat would 
deprive author of pay- 


CIRCLE 796 ON READER SERVICE CARO 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


Ammunition to conquer 
your biggest problems! 



• The Virtual Expanded Memory Manager 
provides your EMS appltcaions with up lo 
eight megabytes of expanded memory 
e It turns PC/AT or PS/2 ex- 
letxJed mernory Info expanded 
memory 

e It turns hard dish storage into 
expanded memory 
e It's compatible with most EMS 
applications, including t-2-3 
and Symphony 
e OrVyiSPPS 30-<fay monayvbach guaranree 
Foit'a Software 
P 0 Box 396 
Manhattan. KS 66502 
(913) 537-2897 
CIRCLE 7M ON READER SERVICE CARD 


V-emm'' 



MICROSOFT^ WINDOWS USERS!!! 

CALCPLUS is a tull-fundion calculalor lor 
Windows. Includes trig, exp, log. power, hyper- 
bolic lunclions. permutations an<] combina- 
tions and more! Has 32-bil binary, octal and hex 
modes. 3 memories and 6 parentheses. Send 
check or MO lor S17 only (Calif res S18.02 with 
Tax) 10: 

TRIAN SOFTWARE 
P.O. Box 391171 
Mountain View. CA 94039 
415-964-6357 

DISKPACK^'« 

No.1 backup software. 10 Megs onto 2 floppies 
in 4 min! Compresses tiles. Copies to any OOS 
device (inc. tape). All other fast backup pro- 
grams bypass DOS and are unreliable and don't 
work w/many clones. Please compare. Nolhing 
else even comes close Money back guarantee. 
$89 + $3sh. 

BIOLOGIC COMPANY 
11982 Coverstone Hill Circle. Suite 1622 
Manassas. VA 22110 
(703) 366-2949 Check/COD 

VCACHE GETS YOUR DISK 
MOVING! 

H»d disk acceleralor increases speed ol cartridge 
and fixed disk operations using memory caching 
to eliminate repetitive disk access. Allocate up lo 
15 Mb of extended or expanded memofy, or .5 Mb 
standard memory tor caching disk data. In- 
cludes diskette and screen accderalor modules. 
Automatic and transparent alter installation. 
$59.95 + $3 sbpg. CA tax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego. CA 92103 
800-284-3269 


RECORO/PLAYBACK KEYSTROKES 

TOTAL RECALL captures keystrokes while you 
use your programs. Play back your keystrokes 
and if runs your programs for you . TYPING 
EVERYTHING YOU DIO. Save lime! Less typing! 
For Morials. audit trails, demos. (]A te^. prob 
solving, recovery. Popup/balch. edit. 4 speeds, 
more! $79. 30 Day guar. Dealers too! 
Computer Foundations 
2604 Elmwood Avenue. Suite 320 
Rochester. NY 14618 
(716) 586-9756 

THE PERFECT ADDITION 

Get more from WordPerleci* with our pop-up 
pulldown menu and reference overlay. 

• RAM resident with seieclable hot keys 

• Add your own macros . . add/rem commands. 

• Pop-up relerence lor commandvmacros 

• Repeal key/mouse suppon/4.1-5.0 compal. 
$54.95 30 day MBG VISA/MC/CM:00 
APPLAUSE SOFTWARE 

P.O. Box 952 

Wheal Ridge. CO 80034 

(303)424-1967 

RECALC 1-2-3 5X FASTER! 

3-2-1 Blastoff compiles 1-2-3 formulas into 
code lor 8087 math chip which loads with your 
worksheet into 1-2-3. Recalc 3 (o 15 limes faster 
and protect proprietary formulas Use all 1-2-3 
leaiures. any size worksheet 'Hoi Prospect ' - 
PC Magazine $124.95 with 30-day money- 
back guarantee. 

FRONTLINE SYSTEMS. INC 
P.O. Box 7408-PC 
San Francisco. CA 94120-7408 
800-451-0303 Ext 55. 916-677-7171 

$59.95! 

Order Ihe RED Utilities now! Programs include: 
Diskcache to speed hard arM floppy disks. 
Printer spooler. Batch file compiler speeds 
batch files and protects source code. Path lor 
data tiles. Wild card exceptions. Protect hard 
disk from fomtafting. Sort directories. 17 more 
programs. Visa. MC. CKrmo. 

Wenham Software Company 
5 Burley Street 
Wenham. MA 01984 

617-774-7036 9anv9pm Mon-Fri 9am-5pm Sal 


WORD 

PROCESSING 


Worid's Bilingual Word 

OuangJan, bilingual word processor tor En- 
glish and: Armenian. Bengali. Euro/Lalin. 
Greek. Hindi. Khmer. Lao. Punjabi, Russian. 
Sinhales Tamil. Thai. Viel . . $109 -t- $5 s/h 
(foreign + $12 s/h). Font editor included. For 
IBM compatible with dot-matrix & LaserJet 
printer Demo $6 + $1 s/h. 

MegaChomp Company 
3524 Cotiman Avenue 
Philadelphia. PA 19149-1606 USA 
215-331-2748 
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WORD PROCESSING 


ACCESSORIES 


CompareRite saves hours of editing time by comparing two documents and gener- 
ating a third showing the differences— in an average of two seconds per page, 
tl wll create a complete comparison draft, ready tor printing, or display the 
changes on the screen so you can scan them. CompareRite highlights changes 
the way you want to see them. Additions in beidtaee. deletions underlined or 
numbered as endnotes? No problem 

CompareRite is the smart solution to worldng with muttiple drafts of articles, con- 
tracts. proposals, reports, documentation, manuals, or any word processing doc- 
ument CompareRite works with all maior wording processing programs. 

Price — S 129.95 * $5 shippin^/handling 
JIMnOR. lacerperaled 
763 Massachusetts Avenue Dept. 10 
Cambridge. MA 02139 

1-600-262-5656 Ext. 10 IN MA f617)-664-61S1 Ext 10 
CMCLE am ON NCAOcn eenvice CANO 


PC-WrHe SHAREWRITER VER.2.71 

Fast powerful word processor/text editor tor 
IBM/XT/AT/PX. Spelling checker, screen dip. 
mailmerge. split screen ASCII files, macros 
Supports 4000 pnniers. inci LaserJet and 
- Po^ Script $16 for soflware. luloriai & guide 
on disk $89 to register for manual, support, 
newsletter. & updates 90Hlay Guarantee 
OUlCKSOFT. INC 
219 First North. #224-PMAC 
Seattle. WA 96109 

1-80(^^8088 (206) 282-0452 Visa/MC 





E Z X - W R I T E 


• Froa IlM PhMMiww ol EZ-fORMS"*! 

• WorMw'fMIcraPr^ BBwpaMfcli. fMh 
• Pulldown mwnue, cut/pealB, tMireh/ 

iwplaow, undo, block ope., BpooHng, EQA- 
43, DOS BhwN, on-Hnw hwlp, doc on disk, 
(printed manuni, add 110), marty prlntar 
drtvart alao cualom kiatal, much, mora... 
a Raqukwa 2S8K 006 2.1 any prinlar. 
am64».L>myCoNlr.OIILY>1dBWoBd. 


Only $1 9, no kidding! 


•fc»4W4a($i(yaci%/Cdryotisr<20«tfi: 
TXlwiaSk tWd*. rnica 
CE2XCcrpi.409Ma6A IE, WhtoBiwTX 77588 

^SA/MC/AX wders only please^ 

IcMI frM: 800999-6999 oxtM39 
InloTOrdert: 7103302236 

ONCLE 103 ON WgAPgW SeNVICe CANO 


MISCELLANEOUS/ACCESSORIES 



• 100% Cotton Canvas • Etreottxibie' 

• Beige w/Grey Trim • Static-free 

For: Computers and Printers 
IBM. Epson. ATiT. Leading Edge. Compaq 

(800) 826-5761 

mCA (415)759-1466 

Contemporary CompulorWaar 

t320-36th Avenue San Francisco. CA 94122 

anctf ass on rcaoen scnvice cam 


PRINTER RIBBONS 

C ITOH Prowriter $4 95 

EPSON MX/FX/RX80 $500 

EPSON MX/FX/RX100 $6 50 

OtaOATA 92/93 $2.45 

Ota DATA 182ri92n93.-r- $500 


Call tor complete list of products &inlo Dealer 

inquiries welcomed 

DATEC DISTRIBUTION 

P a Box 411 

FreemonL CA 94537 

415-790-6393 


CanpuCauers 



KaySkln”* Kagboard Cover* 
Clear to tha ayt. Sort to tha touch. 
KeySkin"* Covers stey on vrhilt you 
usa your computar tlony dirrarant 
modals to chosa rrom Call toll frat 

USA (600)674-6391 
FLA (800) 342-9006 
CompuCover# 

2104 Lawls Turner BWd (Dapt PI) 
Ft Walton Beh, FI 32S4B 
ORCtc m OH MAom tmwcf CAM 

TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 



C CompaTogs Dust Covers 

The ultimate in dust protection. Available in natural 
canvas/brown trim or new designer gray/black trim (add 
$2/cover). Our covers are far superior to vinyll 

MONITOR 15J5 PRINTER (apaofy) 1SJ6 

OUMHAKb UUR PRICES! KEYBOARD t3J5 MON/CPU 24.96 

CoapnTogs* P.O. Box 659. Chester. NJ 07930 *(201) 879-5246 

VISAMC Accecssd Induds S2 SO CUSTOM EMBROIDEnv SHOWN AVAILABLE 

emeu mr on rcaoen senvicc cam 1 -800-227-TOGS 


BAR CODING 



DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz CA 95060 


408/458-9938 


i mumm 


PS/2 model $399 

PC/XT/AT model $385 

(upgnid09bl0 to PS/2 $30) 

ALSO RS-232 Readers Kimtron 
Readers & Mag Stripe Readers 

30 Day Money Back 
Guarantee! 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Olddata and LaserJet) 


• Flexible format • Any size label • Auto-Incrementing 

• Labels for bins, shelves. • Reversals 

inventory - name tags • Color Options 

• Big text readable up to 50 ft. • Laser Soft Fonts 

• Bar Codes; 2 of 5. UPC/EAN. • File Input 
MIL-STD. AIAG, Code 39. etc • Very fast • Easy 

Labol above printed with $279 program. 
Other bar coda programs from $49. 


BAR CODE READERS 


For PC/XT/Ar& PS/2 


• Attaches as 2nd Keyboard 

• No software changes 

• Rugged Metal Pen 

• Reads 2 of 5. UPC/EAN, 128 
Codabar. MSI. Code 39 


✓ 
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BAR CODING 


CATALOGUES 


BAR CODES 
MADE EASY 



PERCON E-Z'READER 

FAST • ACCURATE • RUGGEO 

NO SOFTWARE CHANGES VKh PC 
XT-AT AT&T 63007300 TrteVOro SOS/ 
955 Kmron K77/PC. Unk PCTprm TH^ 
Video PCSl & DEC VT220 keytxw/ds 
Mmi-uw RS 232 r«effaces 

• Immeijace Vkpmfru 

• Tree phone support 

• 2-yeaf w,tfr#i(y 

• Bn code pnhbng sc«w#e 

avaiUPie 

Details Of Quesoons? Call us. 

(503) 344-1189 

. ■ * I Avi- (ugtnr OR 9/407 
AUAOe* m MICOOC Hf AOC« ENGMEIHVO 


PERCON 



BARCODE BARGAINS 


NEW - WANOERWAND'. 
BARCODE READER 

Trww 0 * pv«r vin»s vow '•'Cswevr' wM »> 4 Urcod« 

rNOcv M you* «iio i< « (fw new ITS SUM syiccnv 
(eo^ammwe • Mjnawa n^wognt • janpe 
comencn witn stanoiro n /t: pug • hou uo re 
4812/ cmrxtm • (Mcnmnates Between laeei 
codes tenettamDiaoeH* CDcuuiei ana OurepiKm 
• wanaeKUOtd 


ITS 5S06 - PC Wand Barcode Reader. 
Emuateskevoura •seMs cooes UPC Coaaear lofs 
2o«so(eneaved • MomwitnBHPCsanociones* 
lowest cost versarae lagn ouaHv 


PCOOS-MSOOS Printing Software. 
Cenerate your own laees on vouv exstng Matna 
pnmev • carer uecaK 


lnlwniao n i l T8c 1 wMlogie8*Sy»>wmCo*p. 

1M0 WNIa Sta Or.. DlwnoM Ba, CA 81 IMS 
PHONE: HnaiMI-TfTTtTELEimaaaeTaiMa 


1 ° 


I OU 4 P«MTC (0 SOW! *T eiucts 

I . • - V I .>■ rj 4 r<W-J 
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'ITS 


WHY PAY MORE $7-$95 

Bar Code Printing SottMare for PC. )CT, AT. & 
Comp, w/pnnters w/Epson-IBM graphics emula- 
tion. Universal Bar Code Generator (Works with 
almost any program^TesI disk S7. Small labels, 
large labels. Logmars, AlAG. dBASE, & subr. for 
Basic. Compilers. WP. 0^ Mgmt , etc $2&-S95 
Code readers S2W-$9(}0 
GORDON COMPANY 
20?10 Laceyland 
Katy. Texas 77449 

TEL 713-578-5522. FAX 713-579-2160 



BAR CODE READERS 


NO SOFTWARE CHANGES REQUIRED 
PCS: 

• IBMPC/XT.AT PS/2 CLONES 

• TANDY 1000SX'1200r3000MOOO 

• ZENITH 138/148/151/158/248 

• EPSON EQUITY I & III 


TERMINALS: 

• WYSE 50.60 75 

• KIMTRON KT 7/PC 

• CONTROL DATA VIKING 721 

• TANDY 01100 

• RS 232 

PC'MS DOS BARCODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 

nios AIRPORT ClRCtE. SUITE 140 
EULESS TX 76040 
1817)571-9015 


BARCODES & LARGE CHARACTERS 

Software tor PC. XT. AT & comp, Logmars. 
AlAG, Code 39. etc for HP Laseriel, Epson, 
Okidala & printers w/IBM Graph S275 Bar- 
code Inventory and comm progs $49 Key- 
board. batch file, and serial port input avail 
Automatic Barcodes from elec. Scales and Cash 
Registers Small Cordless portable 8k Bar Code 
reader 1" dta. x 7". Free inlo Guarantee 
C.E. Electronics 
3985 Rochester Road. Suite H 
Rxhesler. Ml 48036 
(313) 656-0630 


PrintBarll 

BAR CODE PRINTING SOFTWARE 

F>rjni Code 39. 2 of 5. UPC-A bar codes 
on IBM, Epson. HP LaserJet printer 
with PrIntBar It memory-resident soft- 
ware. Print directly from your own pro- 
grams in dBASE. Lotus, WordStar. C. 
BASIC, without copying data to special 
print files. IBM PC/XT/AT and com- 
patibles Versatile, easy set-up. rx) pro- 
gramming required. $295.00 

PC Wand Bar Code Reader that acts 
like second keyboard, no software 
needed. $395.00 

Bear Rock Software Co. 
6069 Enterprise Drive 
Placerville. CA 95667 
(916)622-4640 
CIRCLE 809 ON READER SERVICE CARD 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code pnnting software 
Magnetic slnpe encoders 
Units for other combers & terminals 
CSA pnang available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone; 415-656-6833 

Telex: (Grachnet) 371-9097 TPS PLA 
FAX; 415-856-3843 


BAR CODE— LABEL PRINTING 

THE LABEL MAKER '* grints bar codes XR-A 
like and large characters from data entered at 
keyboard or from disk files. Create and save 
unique printing formats and record layouts. Per- 
forms record add. change, delete, son and select 
on disk files. Al. LA8ELMAKER’" prints AlAG 
Shipping/parts identification labels required by 
Auto Mftrs Requites IBM PC or work-alike 
TJ SOFTWARE INC 
P.O. Box 2044 
Arlington Heights. IL 60006 
(312) 364-1065 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 


PCjr 

Expansion Products 


P(>>.\ihl> the brgCNl Mtlection 
of PCjr pnxlucts m the 
ciHJnirv Wc Jiin’t juM .sell 
PC)r pnxlucts. wc design them. 
•S|ved I p PnOuciv 
•IViKk) DMA CanriiigCN 
•.Svvi'nd Floppy Di'k Drisc' 

Disk l>nve> 

•PCirOptkjl Mkv 

Adapter' «i>f PC'- 
•Parallel Printer Pi'n> 

•Full Si/e Keshtufds 
•Speveli Aiiaehnwni' 

•JoiiMieks. CjNc'. \ Adaptor' 
Cull «>r write to receive our free 
.TZ-puge cuiaing oF PC'jr Add-On 
pniducis. For even luster rcsulls. 
circle tnir reader sersice numher. 
PC Enterprises 
"The jrProducts Gnmp" 

Box 292. Belmsr. NJ 07719 
(201) 280-0025 (SOO) 922-PCJR 
ORCLE ei2 OH READER SERVICE CARO 


COMPUTER 

INSURANCE 




Full reptecemenl of hardware, media, 
purchased software. As low as 
$39 yearly. Covers lire, theft, power 
surges, other accidents. Blanket 
coverage, no list of equipment 
needed. Call for information or 
immediate coverage. 

^ 1 •800-848-3469 

“ Local (614) 262-0559 
SAFEWARE. The Insurance Agency Inc. 
2929 N. High Street. P.O. Box 02211 
Columbus. OH 43202 

CmCLE sis ON READER SERVICE CARD 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . 
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DATA 

CONVERSION 


DATA 

CONVERSION 


DISK TO DISK . TAPE TO DISK 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES 
MAILING LISTS 
OVER 1,500 FORMATS 

IBM PS.7 
WOROf>ERFECT 
LOTUS 
DBASE 
LAMER 
WANG 

(212) 463-7511 


NATIONAL DATA CONVERSION 
INSTITUTE 


■mum 


DISK CONVERSION 


I tAST ItTH STWEfT, NEW YORK. NV1WC3 


FIRST IN DATA CONVERSION 


CIRCLE B1 5 ON READER SERVICE CARO 

DISK/TAPE/OPTICAL SCANNING 

• 33( per page typewntlen text to disk in ASCII. 
WP formats available on request. 

• Scan Typeset text 6 to 24pt low rales 

• Disk convert from IBM. WANG. XEROX. MAC- 
INTOSH + 1000 olher lormats (bi-direclional) 

• Tape conversions (800. 1600. 3200. 6250 81^) 

• Ouidr turnaround— (]ualrty Guraranteed 
1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 
New York. NY. 10001 
(212) 779^)800 


DISK 

CONVERSION 


DISKi 
CONVERSION 

We can read from and write to 
virtually any system including 
lypeseners. We can also format disks 
tor many systems You can upgrade 
your system without losing any 
data from your old system Quantity 
discounts available. 

2244 N.W.21TerT.. Miami FL 33142 

( 305 ) 633-5241 

Bin^y Graphics 

CIRCLE It! ON READER SERVICE CARD 


Computer Compatibility. 
All It Takes Is The Missing Link." 

ShafiBrtall 6000 

Make an data compatible data with this innovative disk-to-disk conversion 
system. It!s quick. Easy. And. economical 

• Over 14.000 disk-to-disk conversion programs available 

• Access 8". 5V4' and 3V«" formats. 

• Fast-convertsadisk in less than 15 minutes 

• Works with any IBMXT. AT. or compatible PC 

• Systems start as low as S6.000 

Call I*800-248>D1SK toraFirc Demonslraiton. 

317-842-2077 

Indianapolis. Indiana. USA. 

The MieMnal.ink n^feiusiereU 

indemarkiriiheslurfMjIK ■>rp<-r4ii<>n 

ORCLE S17 ON REAPER SERVICE CARO 


e 


SHAFFSTALL 

CORPORATION 

IfH-liiitUr/n Mnlm< iiHivrsHtu Virhrtu 


#n# 



INCOMPATIBLE COMPUTERS? 
Disk IfiterclunoB Servlet Company special 
izes in translernng files between 1000-f 
incompatible computer formats 

• 9-TRACK TAPE TO DISKETTE 

• OEOICIITEO WORD PROCESSORS 

• 3.5*. 5.2S' ft V FORMATS 
Additional Services Indude 

• Database ft Spreadsheet Conversions 

• Custom ProgrammingrOata Reformatting 

• Expert Technical Assistance 

Disk Inierchaaae Service Co. iDISC') 

2 P*ii Dnve. WexfinI MAiillWh 
i«i7iM2-aese 

CIRCLE BOO ON READER SERVICE CARO 


tapetofloppy 
Floppy To-Tape 
Tape duplication 
Floppy-To-Microfiche 
Laser Printing 


I'800-422-P622 

llnOK.<)18254«.22l 

TKHNIUL PDOeUMMim 

sE«¥ras,iiic 

■II EWEfiUlSISnST 
njis>.«ni3].i30i 


TAPE/DISK 
(INVERSIONS ® 


Conversion services to or from 
over 1(XX) computer systems: 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 

PiVAR 

COMPUTER SERVICES, Inc. 

(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove. IL 60089 

CIRCLE B16 ON READER SERVICE CARO 


CHANGING WORD PROCESSORS? 

Media irarisler lo or from: 

IBM. XEROX. DEC. WANG. 

UVNIER. CRT. CT. MICOM. NBI. 

WORDSTAR. WORDPERFECT. MSWRD, DW3. 

MULTIMATE. SAMNA. MASH. DCA. 

*******FREE TEST CONVERSION****** 

Conversion Specialists 

531 Main St. Suite 635 

El Segundo. CA 92045 

(213) 545-6551 • (213) 322-6319 


DISKETTE COPY 
SERVICE 


SOFTWARE 

DUPLICATION 


• Ono Slop Shopping 

• CuBtom Pickaginf ^ ^ 
» Copy Pro te ction 

• Technical Support 

• Drop SNpplng 

• Feat lUni-Around . 

• Cofnpatilive Pricing 

lAm rA cmii s— MniM 

800 - 222-0490 

NJ 201-462-7828 


moliSoft 

P.O. Box 710 


DISKETTE COPY 
SERVICE 


WE’RE NOT JUST 

ANOTHER 

DUPLICATOR! 

WE ARE... 

rr]Cop9RKiHt 

*^1—1—1 Sas«a»Ajir«^Sn><«y4l» •'■inai 


YOUR SINGLE 
SOURCE SUPPUER 
FOR... 

• DUPLICATION 
SERVICES 

Diskettes 
Tape Cartridges 
Video Media 

• CUSTOM LABELED 
DISKETTES 

• PRINTING 

• PACKAGING 

• ASSEMBLY 

• DISTRIBUTION 
A division of The 
Reynolds and Reynolds 
Company with printing 
experience since 1866 
and over 25 years of 
software publishing 
experience. 

PLEASE CAU TODAY: 
800-237-1130 
513-443-2100 in Ohio 

COP 9 RKlHT« 

P.O. BOX 1005 
DAYTON. OH 45401 

CWCLE B20 DN READER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


Miscellaneous/ 

Diskette Copy 
Service 
continued on the 
following page 
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DISKETTE COPY SERVICE 

NETWORKING 




“NEW” PRINTED 3.5" SHUTTERS 


CORPORATE 

CUSTOMERS 



ALSO FOR 5.25" DISKS 

Permanent Identification of your 
Company, Information, or Products. 


"My Favorite guys are the boys at Portland-based West 
Coast Telecom. “ "They'll do just about anything and 
do it inexpensively. ’’ 

— John C. Dvorak. PC Magazine 



WEST COAST TELECOM 

CALL: (503) 620-1888 

CMCU •» ON NEADEN SERVICE CARO 


SOFTWARE DUPLICATION/PACKAGING 



DUPLICATION FROM S9( 

Altofdable rales only 59( for 5 25* & $1 59 lor 
3 50” MS/OOS Duplication Price includes 
'Quality Brown Disc Media 
'Duplicalion wilt) 100% wnty 
'Label Application 

‘Guaranteed Products & Guaranteed Products 
go even lower as you continue to order' 
DIVERSIFIED SYSTEMS GROUP. INC 
P.Q Box 1114 
tssaquah, WA 98027 
800/255-3142 206/392-0900 


TO PLACE YOUR 
AD IN 
PC Magazine 
Clas.sified 
Marketplace 
Call (212) 503-51 15 





• MULTI USER / MULTI TASKING * 


PC'MOS/3a6 


WTSE 60 U/KETiOARO 

500.00 

SIMCIE USER 

160.00 

WTSE 996T U/KEYROARO 

600.00 

USER 


510.00 

AT GIZMO 

300.00 

25 USER 


910.00 

«4 SERIAL IQARO 

470.00 

PC EMUlINK 

160.00 

♦8 SERIAL lOARO 

570.00 




♦4 INTELLIGENT SER/BOARP 

640.00 

LANLINK 

(COMPLETE) 

♦a INTELLIGENT SER/BOARO 

840.00 

5.01 


410.00 

4 USER 286 NETWORK (COMPLETE) 

6595.00 

5X 


525.00 

4 USER 386 NETUORK CCOMPtETE) 

8795.00 




CALL FOR DETAILS 


BUSINESS DEVELOPMCnT SYSTEMS (800) 922-1147 or (919) Bf7-$7n 


SMIPHENTt 

2N0 DAT AIR / CASH / CASHIER'S CHECK 




DEALER INQUIRIES WELCOME 

ORCLE 4» ON READER SERVICE CARD 



KEYCARD 

ELIMINATOR.. 


NOVELL ADVANCED NETWARE* 

2.0« a 2.1 

^ KCYCARD FAILURE? 
NEED TRUE SFT7 
SLOTBOUND? 
^ ' FAST CPU? 



JiSS. 


NCTWOAK BUSINESS SYSTEMS 


MAILING LISTS 

FREE CATALOG 

Over 2 million names on 75 owner/user lists: 
IBM. Apple, mini sites, resellers, stores. VAR's. 
chains, mail order dealers, educational. Umx. 
Pascal. Cobol. lotus. dBase, modem, investor, 
publications, elite Call/Wnte lor tree caiaiog 
Note We do not sell hardware or soltware 
TARGETED MARKETING INC • Irv Brechner 
Box 5125-P 
Ridgewood. NJ 07451 
In Ni. 201-445-7196 


ORCLE 93S ON READER SERVICE CARD 


SUPPLIES 


m II * 

g H_nLJLJL_i 215-363-2400 in PA g 


$»ii us tout Eim 

TOIH (UTIIDUES $10 


inr on iinun MiniiKt 



CIRCLE SM ON READER SERVICE CARO 


LASER CARTRIDGE 
RECHARGE 

Cut your cost in half with recharged 
Laser printer cartridges. 
Exclusive loner with blackest emnt 
arxi lop guaMy. 

Cartridges last 20% longer. 
Money back guarantee. 

27 different Laser Printer 
engines to recharge. 

Send empty cartndge with $40 t $3 siv. 
Monthly discounts. Toner available 
LASER SYSTEMS/ 

TONER TECHNOLOQCS 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. B4037 


CIRCLE MTO 


RSERVICeCARD 


Miscellaneous/Supplies 

continued on the 
following page 
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FOR MORE ISFORMATIOS OR TO PIACE YOL'R AD CALL 212 503-5115 . 



ALPHA Laser Cartridge RECHARGERS 

• 30>S0% longer life • Fully disassemUed/no holes cut 

• High density toner used • No pooling 

24 Hour Shipment 

Send $39.00 (iixiudes S/H) with each cartridge to; 

ALPHA RECHARGERS 
1300 Dallas Drive. #312, Owiton. Texas 76201 
(817)382-5790 

24 Hours Mon.-Fh. cmctf n4 on reader service card 


SOFTWARE PUBLISHING 

GOS olters a wide variety ol services trial will 
help get your software to the invkei Address 
your needs with GOS 

• IBM style ctotfi^nyt 3-ring binders/slips 

• Labels, sieeies. disk pages, bulk diskettes 

• Disk duplication with t00% veritication 

• Shrink wrapping and product assembly 

• Quick turn-around 

A well packaged product can make the dit- 
lerence in making a sate Call us now* VtSA/MC 
GLENCO DEVELOPMENT SYSTEMS 
721 West Algonquin Rd 
Arlington Hts . IL 60005 
(312) 364-SOFT 


TRAINING/ 

TUTORIALS 


SOFTWARE 
VIDEO TRAINING 


• All popular PC tranngcoursKavaiUM 
Loius.WP DBase DOS. PCs aic 

• MormaPon pacxeo voeos - Using iradiionai 
ane proisss«nai tsacTiing mwiiodi 

• GrM kx repetlive trammg artytvne anywiwr* 

• Beginntr and aovanced dMses Mcfi 
2hfs niengin 

a MICRO 

PLys ^ 

' ' Enension 857 


1-800-628-2828 


INSTANT REPUY III 

Builds Demos. Tutorials. Prototypes. Musk 
Presentations. Time Keyboard Maaos. & Menu 
Systems includes Screen Maker. Keystroke & 
Time Editor. Program Memormr. & Animator 
Recet^ Great Reviews' Simply The Best' 60- 
day satisfaction money back guarantee Demo 
Di^ Avail IBM & Compatibles $149 95 
Nostradamus Inc 
3191 South Valley SL (Suite 252) 

San Lake City. UT 64109 
(601) 467-9662 



RIBBOrSS 


24 Hour Shipping 

1 - 800 - 331-6841 

1-513-252-1247 (Ohio) 

Over 350 types 

** Satisfaction Guaranta«d ** 


BUCK cocoas 


AmC IMAGE^ITER 

295 

3 45 

OIABIO HT It M 5 

295 


EPSON U-aP 50 

350 

4 30 

EPSON UX-FX 80 

295 

365 

^SON MX-FX 100 

395 

495 

Mil PftOPflINTEP 

4 50 


NECPt. 2.6 

530 


NECP 3 7 

640 


OKBATk 8^92 

1 25 

1 45 

OKOATA 18 M 92 

450 

575 

PANASONIC KXP 

450 

575 


DAYTON COMPUTER SUPPLY 

■ dmMn of Oan-Si« COfp 
i220Wayn«AMrHie Dayton. Ovao aS4iO 
CST lara terms mc visa coo 

CaiCLE tM ON READER SERVICE CARO 


TYPESETTING 

HIGH-nCH TYPESETTING 

Transmit your text loli-lree, error-tree via 
modem ki your fully automated typesetting 
system $2 per thousand characters $5 mini- 
mum Same-day service 200-typelac8S. sites 
up to 72 point. Send $20ppd tor our 200 page 
guidebook, or call toll-tree & use your M& 
ViSA/AmEx 
intergraphKS 
106A S^ Columbus St 
Alexandria. VA 22314 

(800) 366-3342 or (703) 663-9414 in DC area 


PC MAGAZINE 
CLASSIFIED 

milRIfCTPUICC 

the ultimate target market! 


The brand specifiers who read 
PC Magazine don't have the time 
to shop around, their only concern 
is getting what they need as quickly 
as possible. 

They’ll DIRECT their 
attention to PC Magazine 
Classified Marketplace 

For them PC Magazine Classified 
Marketplace’s Direct-Response/ 
Display Ad format represents a fast, 
easy and cost effective method of 
product acquisition. They know it 
will have the products they need and 
the information they want regarding 
price, volume discounts, specifica- 
tions and delivery. 

If you think that your business can 
benefit from the 500,000 brand 
specifiers who read PC Magazine 
. . . YOU’RE RIGHT! 


So take DIRECT action 
and caU (212) 503-5115 
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Advertisers PRCOXT INDEX 


R8« ADVERTISER PRODUCT PAGE# 

R$# ADVERTISBI PRODUCT PAGE# 

GENEALOGY SOFTWARE 

WORD PROCESSING SOFTWARE/AIDS 




315 Concentric Data Systems Relational Reportwriter 98 

ACCOUNTING SOFTWARE 

185 Aptechinc Abraxas 304 

• Lotus Manuscript 254 


509 Microsoft Microsoft Press 262 

220 DAC Software Accounting Software 69 

736 Turner Hall Publishing 4 Word 365 


518 Xyqucst XYWrite III Plus 261 

3SB Peachtree Software Accounting Software 357 

470 S6T Corp Database Accounting Library 20 

197 SofWisk. Inc. Accounting 9 

31 6 Z^ab Corporation Word Processing Software 264 

CAD/CAM 

DESK TOP ORGANIZERS 

475 Amencan Small Business Comp Cad Software 291 




506 Genenc Software Inc, Generic Cadd 243 

DATABASE MANAGERS 


SPREADSHEET/TEMPLATES 





315 Concentnc Data Systems Relational Reportwriter 98 

161 Data Access Corporation lanuzzi-Copy/Dataflex 241 

• Microsoft Excel C5-7 

483 Personal Computer Support Lucid 12-13 

282 PersonicsCorp See More 17 


• PersonicsCorp See More 332 

* Oracle Database Management Software 49 

DESK TOP PUBLISHING 

470 SBT Corp Database Accounting Library 20 

218 Bitstream Fontware 194 

499 tMSI Page Perfect 29 

FILE SYSTEMS & ACCESS METHODS 

176 Micro Com Systems Multifunction Public Domain S/W . . 344-345 


DATA ENTRY SOFTWARE 

105 Support Station Electric File Cabinet 257 

174 FormWorxInc FormWorx 28 

INFORMATION MANAGERS 

DEMONSTRATION SOFTWARE 





EDUCATIONAL SOFTWARE 



302 Micro Com Systems Multifunction Public Domain SW 16 



INTEGRATED SOFTWARE 


• Informix Software Inc. Integrated Software 112-115 

363 Software Group, The Enable 37 





377 Borland Internationat Turbo C 57 

331 Microway Fortran Compiler 362 



|.n t r TTT v/T j j ' I :i'; 1 







• ] H . 1 : r T H . 1 » 1 :J • » # 1 J ^ 

196 Nantucket Corp. Clipper 373 

527 Archive Back Up 50 


261 Compact Disc Products CD Rom 356 





' 139 SPSS Inc SPSSPC+ llfi 



341 Lifetime Memory Products Hard Disk Drives 343 

476 Storage Dimension&zMaxtor 115-1 144 KB Lanstor Subsystem 109 

232 TandonCorp. DataPac 258-259 

188 Command Technology Corp, SPF/PC2.0 252 

384 Qandu Desk Top Organiaer 81 

COMPUTERS/COMPATIBLES 

UTILITIES 

142 ASTResearch PCCompabble 224-225 

137 Borland International Sidekick Phis 55 

160 Central Point Software Deluxe Option Board 75 

481 Bulldog Computer Products Computer/Accessories 370-371 

* Compaq Computer Corporation Oeskpro386 238-239 

1 51 Channelmark Calendar Creator Plus 325 

163 Computer Products United PC'yCompatiWes 168-169 

315 Concentric Data Systems Relabonal Reportwriter 98 

148 Obfast Dbfast .... 383 

216 Eyerix Systems, Inc. Computer Systems Div-386-20 .. .286-287 

286 Fifth Generation Fast Back Plus 76 

124 f^undai PC Compatible Computers 324 

• IBM Corp PS/2 90-91 

380 Hammerly Computer Services. In Proto 333 

302 Micro Com Systems Multifunction Public Domain SW 16 

110 Nasdec Utilities 378 

382 tntellioent Microsystems Clone Computers 294-295 

102 May Computers PC’s Compatible 269 

372 PC Designs Compatible 348 

539 Dell Computer PC Compatibles 192-193 





• PersonicsCorp See More 332 

254 Sun Microsystems Sun 3861 iK-153 

197 Softdrsk. Inc, Utilities 9 

334 Softlogic Solutions Disk Optimizer 39 

251 Teievideo TelOas.,,, ..309 

• Toshiba Family Ad PC 's 326-327 

731 VenOex PC’s 288 

121 The Aldridoe Company Tree 86 86 

329 Vertex Systems PCCompabble 246 

222 Traveling Software Laplink 307 

737 Turner Hall Pubhshing Spelhn 363 

INPUT DEVICES 

742 US Global Svnc OWC Utility 272 

244 Kev Tronic KR5151/101 Keyboard 233 
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READ 

E 


FREE 

1 

1 

i 

IT'S AS 

Q 

1 

EASY AS 



1,2,3 



R SERVICE CARD 


INFORMATION 


Fill in your nome and od> 
dress and check off your 
answers to the four re- 
seorch questions. (One 
cord per person, please.) 


□ Circle the numbers on the cord 
thot correspond to the ads or 
articles you'd like more Infor- 
mation obout. (Numben for 
advertised products ore re- 
peated in tfw Advertiser Index 
os well.) 


The literoture wiD be 
moiled to you from the 
advertiser free of 
charge. 


CIRCLE FOR FREE INFORMATION v«^Mofi^s.pt.«,b.r 15. i988 

tO1 102 103 104 lOS 106 107 106 109 110 111 112 113 1U IIS 116 117 111 119 120 121 122 123 124 125 126 127 120 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 US 146 147 148 149 ISO 

1S1 152 153 1$4 ISS 156 157 156 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 190 181 182 183 184 185 186 IV 188 189 190 191 192 193 194 195 196 197 198 199 200 

201 202 203 204 205 206 2V 206 209 210 211 212 213 214 215216217218219220221 222223224 225226227228229230231 232233234 235236 237238239240241 242243244 245246 247248249250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 TV 268 269 270 271 272 273 774 775 276 277 271 279 280 281 282 263 284 285 286 2V 288 269 290 291 292 293 294 295 296 297 298 299 300 

301 302 303 304 305 306 3V 308 309 310 311 312 313 314 315 316317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342343344 345346 347 348 349 350 

351 352 353 354 355 356 3V 358 359 360 361 362 363 364 365 366 3V 368 369 370 VI 372 373 V4V5V6 377 378 379 380 381 382 383 384 385 386 3V 388 389 390 391 392 393 394 395 396 397 398 399 400 

401 402 403 404 405 406 4V 408 409 410 411 412413414 415416417418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 4V 438 439 440 U1 442 443 444 445 446 4V 448 449 450 

451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 4V 468 469 470 VI 472 473 V4 V5V647747B 479 480 481 482 483 484 485 486 4V 488 489 490 491 492 493 494 495 496 497 498 499 500 

501 502 503 504 505 506 5V 508 509 510 511 512 513 514 515 516517 518 519 520 521 522 523 524 525 526 5V 528 529 530 531 532 533 534 535 536 5V 538 539 540 541 542 5435445455465V541 549 550 

551 552 553 554 555 556 5V 558 559 560 561 562 563 564 565 566 5V 568 569 570 571 572 573 V4V5 576 577 STB 579 580 581 582 583 584 585 566 SV 588 589 590 591 592 593 594 595 596 597 598 599 600 
601 602 603 604 60S 6066V 608 609 610611 612 613 614 615616617 618 619 620 VI 622 623 624 625 626 6V 628 629 630 631 632 633 634 635 6366V 638 639 640 641 642643644 64564664764649 650 
I 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 6V 668 669 670 VI 672 673 V4V5V6 677 678 679 680 681 682 683 684 685 6866V 688 689 690 691 692 693 694 695 696 697 698 699 700 

{ 701 702 703 704 705 7067V 708 709 710 711 712 713 714715 716 717 718 719 720 721 722 723 724 725 726 TV 728 729 730 731 732 733 734 735 736 TV 738 739 740 741 742 743 744 745 7 4 7V 74 749 750 

{ 751 752 753 754 755 756 TV 758 759 760 761 762 763 764 765 766 7V 768 769 770 VI 772 773 V4V5V6 777 778 779 780 781 782 783 784 785 786 TV 788 789 790 791 792 793 794 795 796 797 798 799 800 

I 801 802 803 604 805 806807 808 809 810811 812813814 81S816817818819 820 831 822 823 824 825 826BV82B 829 830 831 832833 B34B3SB36 8V83883984084184284844 84584 6V84849850 

! 851 852 853 854 855 856 857 858 859 860 861 862 863 864 865 866 8V 868 869 VO VI 872 873 V4V5V68V 878 879 880 881 882 883 884 885 886 8V 888 889 890 891 892 893 894 895 896 897 898 899 900 


I Lb -- iLa t-M—- « 

• III v^hIcr or 

Mden dett your Rraaiiiio* 
Hor opRre H ? (QMckMit.) 

0. □ Privote Indi^ 
b. □Government 
c. GEducotion 

2. Yeur primory ieb funcHoR b 
(cbedieRe): 

d. □ MiS/DP CommunicoHora 


8 . byeurcwnponyareMNer? 
I GYet 


j. GNo 

4. For how many IBM K!i ond 
c om po tib Ut do you eptdfy 
broode of products? 

k. GlOorlen 
L □ 11-25 


m. □26-100 


Systems. Programming 
e. G Engineering/k&D 
I G Finance/AttounHng 
g. G Morieting/Sales 
h □ Administrotive/Generd 
{ MonogemenI 


n. G lOOormore 

5. ArtonyK^hiyour 
office? 

0. □ Liniced to mojnfrome 

p. □Unkedlomini 

q. □ t4etworked together 


CIRCU FOR FREE INFORMATION 


6 . Dees your cempoRy ewR 

r. □ Moinfrome(s) 

s. GMs) 

7. De you plaR to te buy 

t. GNow 

u. GlnAtoOmonlhs 
« Gin 6 to 12 months 
w. □ No definite plans 

1 . Number of empleytes in 
your eertre cewpeny? 

X. □25orless 
y □26-99 
t 0100-499 
I □500-999 

2. □ 1000 or more 


PLEASE PRI NT CLEARLY— uw only one cord per person 
Nome 

Business Phone { ) 

Compony 

Address 

City 


?C6/\4-7 


-Apt 


Sln te Tip 

(Zip code muU b* indwdvd to inwr* d«bv*ry) 

□ PleoM send me one yeor (22 bsuet) of PC Mogozine for $29.97 and bill 
me. I'l Mve 54% on the n ew otois d price of $^.90. (Annvel bosk 
ivbtcriptioR prke b $39.97.) Offer b U.S. ond poteeuiom only. 


V*id of t*r S«pt»mb«r 15, 1968 


101 102 103 104 105 106 IV 108 109 110 111 112 113 lU 115 116 117 118 119 120 121 IV 123 124 12S 126 IV 128 129 130 131 132 133 134 135 136 IV 138 139 14 141 142 143 144 145 14 IV 14 149 ISO 
151 152 153 154 155 156 tV 158 159 160 161 162 163 164 165 14 IV 168 169 170 171 172 173 174 ITS 176 IV 178 179 180 181 182 183 184 185 186 IV 188 189 190 191 192 193 194 195 196 IV 198 199 200 
201 202 203 204 205 206 2V 208 209 210 211 212 213 214 215 216 217 218 219 220 VI 222 223 »4 225 ^6 V7 228 229 230 231 232 233 234 235 236 2V 238 239 24241 24224324 24524 2V 24249 250 
251 252 253 254 255 256 257 258 239 260 261 262 263 264 265 2 4 2V 268 269 270 VI 272 273 V4 V5 V6 2V 278 279 290 281 282 283 284 285 286 ?V 288 289 290 291 292 293 294 295 296 2V 298 299 300 
301 302 303 304 305 306 3V 308 309 310 31 1 312 313 314 315 316 317 318 319 320 VI 322 323 324 325 326 3V 328 329 330 331 332 333 334 335 336 3V 338 339 34 341 342 34 34 345 34 347 34 349 350 
351 352 353 354 355 356357 356 359 360 361 362 363 3 4 365 3 4 3V 368 369 VO VI 372 373 V4V5V6V7 378 379380381 382 383 384 385 343V 388 389 390 391 392 393 394 395 396 397 396 399 400 
41 402 403 404 405 406 4V 408 409 410411 412 413414 415 416417 418 419 420 421 4» 423 424 425 426 4V 4264^430 431 432 433 434 435 4364V 438 439 44 441 442443444 44544644744449450 
4 1 452 453 454 455 456 457 458 459 460 461 462 463 464 46$ 466 4V 468 469 470 471 472 473 474 475 476 4V 478 479 480 4 1 42 483 484 485 4 6 4 7 488 489 490 491 492 493 494 495 496 497 498 499 500 
SOI 502 503 504 505 506 5V 508 509 510 51 1 512 513 514 515 516 517 516 519 520 521 5» 523 524 525 526 SV 528 529 530 531 532 533 534 535 536 5V 538 539 54 541 542 54 544 545 546 547 54 549 550 
551 552 553 554 555 556 5V 558 559 560 561 562 563 564 565 566 SV 568 569 VO VI 572 573 574 VS V6 SV 578 579 560 561 582 583 584 585 586 SV 568 589 590 591 592 593 594 595 596 5V 598 599 600 
601 602 603 604 605 6066V 606 609 610611 612 613 614 615616 617 616 619 620 621 6V 623 624 625 626 6V 676 629 630 631 632 633 634 635 636 6V 638 639 64 641 642 64 644 645 646 6V 64 649 650 
651 652 653 654 655 656 657 656 659 660 661 662 6 4 664 665 666 6V 666 669 670 VI 672 673 V4V5V66V 678 679 680 41 682 683 684 685 686 6V 668 689 690 691 692 693 694 695 696 697 698 699 700 
701 702 703 704 705 706 TV 706 709 710 711 712 713 714 715 716 717 718 719 720 VI 722 723 V4 725 726 TV 728 729 730 731 732 733 734 735 736 TV 738 739 74 741 742 74 744 74 746 7V 74 749 750 
751 752 753 754 755 756 TV 758 759 74 761 762 74 764 74 766 7V 74 769 770 VI 772 773 V4 V5 V6 TV 778 779 780 781 782 783 784 785 786 TV 788 789 790 791 792 793 794 795 796 797 798 799 800 
801 802 803 804 805 806 807 808 809 810811 812 613814 815816817618819 820 821 622 623 824 825 826 8VS2B 829 830 83 1 832 833 834 835 836 BV 638 839 84 84 1 84204844 8484684784 849850 
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Power User Creating multiple versions of exams by using Microsoft Word footnotes. 361 
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Power User Microsoft Word macro for prinbng every page in the current document. 365 
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PC Tutor Putting NUMLKOFF.COM in the AUTOEXEC.BAT turns off NumLock at bootup. 378 

PCTutor Preventing snow on a CGA when programs write directly to video memory. 379 

Connectivity Clinic Awesome I/O, 10-NET, BatRAM improve peer-to-peer PC LAN on Sytek cards, 381 
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Coming UP 

386 HUSTLERS ARRIVE The first 
wave of 20-MHz 386 machines has hit the 
market. Not surprisingly, the increased 
competition is working the same magic in 
the 386 world as it did when 286 competi- 
tors began challenging the IBM PC AT. 
Prices are coming down while innovation 
is increasing the power and flexibility 
these machines put at your fingertips. In 
this, our first roundup of 20-MH7. comput- 
ers, we put these challengers to the test. 
Contributing editor Winn L. Rosch heads 
the team that examines machines from 
ALR, Core, HEI, HP, IDR, Logix, Micro 
I , Mitae, Proteus, and VIPC. 

DESKTOP PUBLISHING TIPS The 

desktop publishing package you are using 
gives you all the tools you need to create 
winning reports and presentations. It's up 
to you to use those tools to .show off your 
work in the most attractive way you c.''n. 
The fonts you .select, the rules you choore 
as borders, and the logos you place on the 
page affect the look of the document you 
produce. In this report, our desktop pub- 
lishing experts, Diane Bums and S. Venit, 
tell you how to spmee up your newsletters, 
reports, and Uunsparencies to show off 
your hard work in the best light. 

GETTING THE FAX Fax is the fastest 
way to transmit images across town or 
across the world. Fax machines are be- 
coming as common as watercoolers, and 
now PC fax is challenging those stand- 
alone machines. PC fax’s combination of 
board and software can zing documents 
from your hard disk to any of the 1 million 
fax machines in the United States in a mat- 
ter of minutes. PC Labs developed a whole 
new suite of benchmark tests for this re- 
view of ten PC fax systems. Our team tells 
you what we learned about these systems: 
GammaFax, JT-Fax, MicroFax, Com- 
plete Fax Board. XaFax, EZ-Fax, Smart- 
fax, Fax Partner, Beyond Fax SPC-I , and 
Fax Mail 96 . 

PRODUCnVITY Looking for a way to 
toggle off the hotkeys of your TSR pro- 
grams? Then check out ALLKEYS in next 
issue's Utilities column. SS 


Haven^t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or re'view. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

To find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Qfmpany, 
One Fhrk Ave., New York, NY 10016, 212-503-5447. 

’Minimum quantity 500 reprints. 
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After Hours 


CB Simulators 

(coniinued) 

6 and 15 are for people who 
want to discuss things related to 
France or Spain. Young adults 
on 7 are usually between the 
ages of 17 and 25, while the teen 
channel is reserved for the 
skateboard and surfboard set. 
with lots of overlap. The Fla- 
mingo Lounge on channel 16 is 
a yuppie bar; The Porch on 34 is 


less frenetic — more like the cor- 
ner caf6. Senior citizens can 
gather on channel 22. The 
Knights of Olde is a place for 
games like Dungeons and Drag- 
ons. Channel 13, the Gender 
Alternatives channel, is for 
transvestites and transsexuals. 
Channel 33 is for gay men. 

Having a real discussion on 
the open channels is like talking 
in a crowded bar. When you see 
someone interesting, you can 


use the /Talk command to re- 
quest a private conversation. 
Occasionally someone will sign 
on with a handle indicating that 
he is the system operator or an 
official of CompuServe and will 
start giving orders. 

Neither CompuServe nor the 
two other services monitor your 
conversations. They issue 
warnings only after receiving 
complaints about the language 
or behavior of a participant; as a 


last resort they will disable your 
account and bar you from using 
the service. 

CompuServe cannot moni- 
tor private talks or encrypted 
conversations. In those rare 
cases when it's necessary to 
warn a user abusing an open 
channel, LooLoo, the real sys- 
tem operator, will come on the 
line. You’ll know that it’s Loo- 
Loo because her message will 
not be preceded by a handle; 


Just Another Night on The Source. . . 

Conversations on The Source range from the whimsical through 
the political to the downright bizarre. Here’s a sampling from a 
recent evening's worth of The Source chat. 

(61*AL*: Would anyone here believe that my life is simi- 
lar to Opus’? 

[61M ACBETH: Everyone’s life is similar to Opus’s. 

IbjsUE; who is opus? 

16)*AL*: Except I’m not a waterfowl. 

(blMACBETH: Opus, fortunately, is a model of how to 
accept the bitter and remain sweet. 

[6]*AL*: Opus is a waterfowl. 

[6]*AL*: Or accept the sweet and remain bitter 
[6]*AL*; <grin> 

[bjsUE: i know a model like that 

A little about the mechanics. On The Source, each line be- 
gins with a number and the name of the person who "said” it. 
The names are not necessarily the real names of the participants; 
normally, each party uses an alias or handle adopted to encour- 
age conversation. The number 6 indicates that we were all con- 
nected to group discussion 6. On this weeknight. The Source had 
several other groups I could have joined, including a political 
roundtable attended by four participants. Typing the command 
-STATUS (all Source commands begin with a minus sign) 
shows the names of the chats and the number of participants in 
each. Typing anything that doesn’t begin with a minus causes 
the text to appear on the screens of all the other participants. 
Here’s what -STATUS showed: 

Title 

(Joined/Viewing/Notify) 

1 CHITCHAT (3/0/0) 

2 FEBRUARY CHATS (0/0/0) 

3 NEWCOMER’S CHAT (0/1/0) 

4 PARTI WELCOME CHAT (3/0/0) 

5 POLITICAL ROUNDTABLE (4/0/0) 

6 LET’S CHAT (7/0/0) 

Sue, Al, Macbeth, and I weren’t alone: seven people were 
joined to the chat, the other three participants choosing to remain 
silent — or perhaps they were fixing a snack. 

It’s not necessary to wait for a lull in conversation to join in. 
At the same time Sue wondered about Opus’s identity, 1 gath- 


ered my wits and posed the same question. When 1 pressed the 
Return key, the message "|61ACE: who’s the opus dude?” ap- 
peared on the screens of the other chatters, but was not echoed on 
my own. Ace was the handle I had selected when I logged on, 
and it was to prove an unremarkable choice. Later 1 got some les- 
sons in picking a name for myself. (See the sidebar "What’s 
Your Handle?”) 

Occasionally the socializing takes a bizarre turn. Consider 
this dialog among Ronald Reagan, Nixon, and Gorbachev. I 
wonder if the Washington/Moscow hot line is this interesting. 

[6)NIXON: budget? screw the homeless! 

(6]RONALD. REAGAN: We must vote me out of of- 
fice!!!! 

i6]GORBACHEV: We are asking you not to nuke the 
people’s recovery centers, because in doing so, you are 
screwing up entire soviet packaging industry. 

[61SUE: do you guys realize how much you’re paying to 
do that? {smile} 

[61RONALD. REAGAN; Da, da gorbackeves having der 
caviars. 

[6]NlXON: Forget Cuba . . . let’s invade england 
(6)RONALD.REAGAN: Nixon, you nose! 
I61RONALD.REAGAN: WATERGATE .... 

[61NIXON: geeze 
{61SUE: ha! 

(61RONALD.REAGAN: WATERGATE .... 

I61AMSEL: Arg! 

16]RONALD. REAGAN: (that’ll make nixon run) 
161AMSEL: I’m tired of line noise! ! ! ! 

[6]SUE: hang up and call back if it gets bad amsel. 
[6]BLACKFORD: Get back to basics or Sue and 1 are go- 
ing to leave and HOT-CHAT! 

When someone gets obnoxious you can enter the -REJECT com- 
mand, and none of that person’s transmissions will appear on 
your screen. Alternately, you can reject the entire group and talk 
privately with anyone who agrees to join you. This is what 
Blackford has suggested, although Sue seems in no hurry to 
leave. 

Meanwhile, Amsel complains of telephone line noise gar- 
bling the messages on his screen. That’s the computer equivalent 
of someone playing the TV too loud when you’re trying to talk 
on the phone. — Donald B. Trivette 
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Spiral galaxy M/01 . part cf Ursa Major, as depicted on Asiroforum. The image is 
a digitized version of a phtHograph taJten by the Mount Palomar telescope. 



One of t/te images t/tat can be downloaded from Astrofortm. Users can access as- 
tronomical irformation and participate in discussions with other members . 


only LooLoo can talk without a 
handle before her message. Her 
badge is her bell — only she can 
send a message that will ring the 
bell on your PC. So if you heara 
beep and see a warning without 
a handle, pay attention — it's for 
real. 

You may wonder whether 
anyone can find out your real 
name and address. Lx)oLoo says 
no. That information is not 
available on-line, and Compu- 
Serve. like the other services, 
never gives it out. But remem- 
ber, she warns, CB is a close- 
knit group. If you give your 
name and address to just one in- 
discreet person, it might get out 
to others. 

CB is a great way to make 
new friends and meet interest- 
ing people that you otherwise 
might not engage in conversa- 
tion. For the deaf and the home- 
bound. it's a chance to mix and 
make friends on an equal basis; 
for the foreigner who wants to 
learn colloquial English, there’s 
no better way. 

Bcnu on the CB . My handle? 
Never mind. I like to ^ anony- 
mous too. 

CompuServe (for pricing, see the 
table '‘On-line CB Simulators”). 
Requires: Computer, modem, 
communications software, and 
membership. CompuServe Inc., 
500 Arlington Centre Blvd., P.O. 
Box 20212, Columbus. OH 43220; 
(800) 848-8199. 
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^ON-LINE b 

SERVICES I 

Play Among the Stars 
With Astrohrum on 
CompuServe 


BYC. E. L. STARK 

CompuServe members can turn 
their PC screens into deep-space 
windows with a few keystrokes 
by typing GO ASTROFORUM 
at the CompuServe ! prompt. 
Digitized pictures from the gi- 
ant 200-inch Mount Palomar 
telescope and America's Voy- 
ager II spacecraft can be down- 
loaded and displayed on either 
CGA, EGA, VGA, AT&T, or 
PCyr screens. 

The picture of the spiral gal- 
axy MlOl (shown above right) 
is but one of the many shots that 
have been uploaded by Astrono- 
my Forum members. Located in 
Ursa Major, about 300 million 
light years away, MlOl is a 
head-on spiral galaxy of type Sc 
and magnitude +8. Other excit- 
ing photographs on the Forum 
range from a close-up of Jupi- 
ter’s red spot and its Galilean 
moons to the mysterious Horse- 
head nebula and a radiograph of 
a supernova remnant in Cassio- 
peia, taken with a radio tele- 
scope and analyzed by a CRAY 
supercomputer. 

If you are already a Compu- 
Serve subscriber, joining Astro- 


forum costs nothing beyond 
your normal CompuServe 
charges. The pictures in the as- 
trophotography download area 
are encoded in the GIF (Graph- 
ics Information File) data for- 
mat. Once you have download- 
ed the pictures you want, you’ll 
need a program to convert this 
format into something your vid- 
eo display can handle. The 
SHOWGIF.EXE program, 
which can be downloaded from 
the PICS forum, translates the 
GIF format for CGA, EGA, 
AT&T, and PCy> displays and 
will automatically take advan- 
tage of your screen's capabili- 
ties. If you’re using a VGA, I 
suggest trying VGAGIF.ARC 
or FASTGF.ARC, both of 
which are also available in the 
PICS forum, download area 1 . 

Quite apart from its pictures, 


Astroforum is a valuable source 
of information for anyone inter- 
ested in astronomy. Forum sub- 
divisions include Astro-happen- 
ings, Telescopes/Hardware, 
Satellite Observing, Deep Sky 
Astronomy, Astrophotography, 
Cosmology, and more. The 
questions I’ve raised through 
the forum have been answered 
promptly and intelligently by 
knowledgeable users. Possibly 
the most intriguing aspect of the 
forum is its series of weekly on- 
line conferences with well- 
known astronomers and profes- 
sors, where you can listen in on 
the question-and-answer ses- 
sion between other users and the 
speaker. 


For CompuServe subscription 
information, see the on-line CB 
review in this section . 03 


Tracking Trends in On-iine CB Use 

Computer CB users span all geographic and demographic strata, 
but some trends in CB use are emerging. Abraham Mund, who 
heads up the Information Services Project at the Center for Tele- 
communications and Information Studies at Columbia Universi- 
ty, has studied the CB phenomenon for several years. His pre- 
liminary figures show that on-line CB is most popular in 
California and New York, and least pt^ularin Montana and Wy- 
oming; that like many trends, this one began on the two coasts 
and is moving toward the South and Midwest. 

Mund’s figures also show that CB correlates with the days 
and times of other leisure activities like watching TV and going 
to movies and bars. Wednesdays are the least active day forCB, 
and one o’clock Sunday morning, when East and West Coast us- 
ers overlap, is the most popular. — Donald B. Trivette 
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CB Simulators 

(continued) 

block, having been founded just 
a few years ago. GEnie has no 
assigned groups or channels, so 
(he first order of business is to 
find the current “in” spot. This 
is like cruising the neighbor- 


hood to see where the party is. 
GEnie commands begin with a 
slash, and the /User command 
shows the activity on all 40 
channels. 

Unlike The Source, which 
doesn't tell you who is located 
where. GEnie shows the loca- 
tion of the participants. Know- 


ing the location of your fellow 
CBers can be handy if you want 
to know the weather in, say, 
Valdosta, Georgia, but GEnie 
conversations seldom turn to the 
weather. Instead they are a 
hodgepodge of fragmented dis- 
cussions, punctuated with Hel- 
los and Byes and Be-Right- 
Backs, among a group of 
friends who seem to know one 
another intimately. 

All three services allow you 
to monitor several channels at 
the same time so you won’t miss 
out on the action, but it's like 
talking on three phones at once. 

GEnie promotes the social- 
izing with an on-line newsletter 
called Muffy's Gossip Column. 
Anyone can leave an electronic 
hot tip for Muffy, and she’ll run 
it in her column. Some CBers 
become regulars; they log on 
every night and develop genu- 
ine friendships. Muffy's col- 
umn — yes, there really is a 
Muffy, I talked with her — is a 
way for them to exchange expe- 
riences and stay in touch. 

GEnie (for pricing, see the 


accompanying table "On-line CB 
Simulators”). 

Requires: Computer, modem, 
communications software, and 
membership. GE Information 
Services. 401 N. Washington St., 
Rockville, MD 20850; (800) 638- 
9636. 
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CompuServe 

CompuServe is CB heaven; 
there are two bands with 40 
channels each, although most 
users seem to like crowding 
onto band A. One reason Com- 
puServe is so popular is its pre- 
defined channels. When you 
first log on. you are presented 
with a list showing suggested 
interest groups and asked which 
channel you want to tune in. 

Each channel has its own 
clique of regulars and its own 
tone. Some of the possibilities: 
The adult channel is a general 
gathering place; “adult” has 
nothing to do with the contents 
of the conversations. Channels 
(continues) 


rjT^ On-line CB Simulators 

CompuServe GEnie 

The Source 

CB Simulator LIveWIreCB 

Chat 

Aoceae networlie 




Telenet 

e 

o 

e 

Tymnet 

e 

o 

O 

800 

o 

o 

• 

Proprietary 

e 

e 

• 

No. of CB ehennele 

72 

46 

UnSmited 


y 



No. of CB aaelgned ehennele 

V 

11 

None 

54 

Cemmende 




No. ol oommartde 

« < 

22 

33 

Ort^neheip 

/HELP 

/HELP 

'HELP 

No. ol users per channel 

/STATUS 

/USE 

-STATUS 

Location of users 

/USERS 

/STATUS 

N/A 

Asslonhtmdie 

/HAN 

/HAN 

•ALIAS 

Select channel 

/TUNE 

/CHA 

-JOIN 

Monitor several channels 

/MON 

/MON 

-VIEW 

Refect/squelch 

/SOU 

/SOU 

•REJECT 

Encryption 

/SCR 

/SCR 

N/A 

Private talk 

/TALK 

/PRI 

-TO 

Exit 

/EXIT 

/QUIT 

-ouri 

Private man 

EasyPlex 

GEmaH 

SourceMaU 

Total no. of subscribers 

400.000 

94.000 

Unavailable 

Prteing* 




Sign-up fee 

$39.95 

$29.95 

$29.95 

Prime time (300 bps) 

S6.00/hour 

$35.00ft)our 

$21.60itiour 

Prime time (1.200 bps) 

$12.S0ft>our 

$42.S0/hour 

$21.60ftK>ur 

After hours (300 bps) 

$6.00ftwur 

SS.OO/hour 

$8.40/hour 

After hours (1,200 bps) 

$12.5QftK)ur 

SS.OO/hour 

$8. 40/hour 

Spedai CB Club rate: 

$l00/month ♦ 

$l/hour 

or$25/month^ 

SSftKMir 

N/A 

N/A 

Su^ectlve rating 




Soda! communication 

Excellent 

Good 

Fair 

Serious discusdon 

Fdr 

Good 

Good 

#-Yes (3— No 




N/A — Not applicable: the service does not offer this feature 


* This does not indude any additional charges 1o reach 


a communications network 





What’S Your Handle? 

Selecting a good CB “handle.” or alias, is important. It’s got 
to be sexy and clever enough to make people want to talk to you , 
but not so provocative that it turns them off or frightens them. 
Neither Ace nor V-8 (my first two tries) attracted much atten- 
tion, but after considerable experimentation I found one that 
worked for me. 

Some of the better handles on CompuServe put mine to 
shame; they include Gentle Moose, Ranch Hand, Lady Willing, 
ladybug, spaiicy-f, StratoCaster, Denaon Watcher!!, HOUS- 
TON KNIGHT. *«<pushin’ it«*. Good Buddy, ‘MA- 
JOR SEVENTH*, Baby Maker, Bill’s Monica, Alaska Dan, 
LADIES SLAVE BOY. ‘Werewolf*, Film Guy, Dawg in 
Tears, ‘Kitten*, Young Blood, USMC D.I., Snowflake!, 
‘Lady H.A.M.S.*, But Not Tonight, SwEtsoX, JET JOCK, 
and ‘zizzeit 19)*. Those handles surrounded by asterisks are re- 
served for and belong to members of the CB Club, something 
only CompuServe offers. 

A few talented CBers have incorporated graphics in their 
handles. Flex signs on as IFLEX! and I^sident Aviator includes 
“- 0 = 0 — o--” in the handle, but the most elaborate belongs to a 
guy who styles himself Spider. When he comes on he prints 

A (o_o) A 
/ / < > \ V 

and there’s no doubt who has arrived. — Donald B. Trivette 
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ON-LINE SERVICES 


On-line Chat Services Rekindle CB 
Spirit, Bring PC Users Together 


BY DONALD B. TRIVETTE 
Tired of staring at the TV? May- 
be it’s lime to hook up the mo- 
dem and log on to one of the CB 
simulators on CompuServe. 
GEnie, and The Source. 

The CB simulators take their 
name from the citizens-band ra- 
dios that were popular a decade 
ago, but they operate more like 
the party-line telephone of our 
grandmothers’ day. Instead of 
talking, however, you type. 
And instead of chatting with 
two or three neighbors, you 
connect with dozens of people 
around the world. 

Here's how it works. Using 
your computer and communica- 
tions software like Crosstalk or 
Smartcom, you dial one of the 
major information services that 
provide a CB mode. Compu- 
Serve. GEnie. and The Source 
are the three most popular. 
Once you’ve given your ac- 
count code, password, and oth- 
er preliminaries, you can enter 
the simulator. 

~ 

AFTER HOURS k 

INDEX I 


On-line CB Simulators 
Calling all couch potatoes; 
reach out through Compu- 
Serve, GEnie. and The 
Source. 

Astroforum 

CompuServe's on-line ser- 
vice for astronomy buffs has 
a wealth of information plus 
colorful Images of the uni- 
verse. 


The Source 

The Source has the most sober 
and restrained of the CB ser- 
vices. In fact, it doesn't use the 
name CB at all. but instead has a 
more dignified vocabulary: 
"chat” for “talk.” “alias” for 
“handle,” “join” for “chan- 
nel,” “reject” for “squelch,” 
and “view” for “monitor.” 
Rather than tuning a CB chan- 
nel, you join a discussion 
group. 

Discussion groups are the 
strength of The Source. Al- 
though there are a few assigned 
groups, you are encouraged to 
establish your own. Commands 
like Banner. Create, and Coor- 
dinator are used to set up and 
run a chat: the chat may be pub- 
lic and open to anyone, or pri- 
vate and restricted to the partici- 
pants you select. Private chats 
are often used by business or in- 
dustry groups as an inexpensive 
way to conduct a teleconfer- 
ence; public chats are used to 
win friends, influence people, 
and socialize. 

The Source (for pricing, see the 
accompanying table “On-line CB 
Simulators"). Requires: 

Computer, modem, 
communications software, and 
membership. Source 
Telecomputing Corp., 1616 
Anderson Rd.. McLean. VA 
22102;(800)336-3366. 
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GEnie 

GEnie is the General Electric 
Network for Information Ex- 
change. It’s the new kid on the 
(continues) 



t How to Talk CB 


CBers have a lingo all their own. Some examples: 


b4 

before 

u 

you 

benu 

be seeing you 

brb 

be right back 

cu I8tr 

see you later 

did you hear... 

the dots mean there's more to come 

go pri 

go into private talk 

grS 

great 

lurk 

watch but not participate 

morf 

male or female? 

oic 

oh, 1 see 

rehi 

hi. again 

ru 

are you 

ur 

you are 

/wrist 

1 am depressed 

(1 

:) 

;) 

hugs 

smiley face (sideways) 
winking smiley face (sideways) 

<0><'-> 

wink 

:( 

sad face (sideways) 

=:0 

surprise (sideways) 

Since written "conversation" doesn’t show whether you are 
serious or kidding, something is needed to give an indication 
of your mood: thus. <horrified look>. {grin}, and {smile} 
punctuate the chatter. Cu I8tr.— Donald B. Trivette 


PC MAGAZINE ■ JUNE14. 1988 
440 




The difference between 
having power... 






/-VO a iv^ouii v/i i 

makeover, you now' 
control the mouse with 
your fingertips instead 
of the palm of your hand. 
Besides a more responsive, 
natural feel, this 
frees your palm to do 
something else. 


Stylish plastic case 
is available in colors 
for every decor: 
white, white or white. 


Over 500,000 people 
are already living life 
hand in hand 
with a Microsoft Mouse. 


Smooth, subtle buttons 
can help you master 
today’s newest programs 
like Aldus Pagemaker®, 
Microsoft Excel and 
Windows.They also make 
pleasing, productive 
sounds when pushed. 


The new ergonomic design 
of the Microsoft* Mouse 
gives you a more 
comfortable way to seize 
control of your work. Or 
your company. Depending 
on your ambitions. 


Micnisoft Mouse is sold in three different packages. Get the mouse with EasyCAD”or Windows 2.0 and 
PC Paintbrush" for Windows or Mouse menus and Microsoft Paintbrush. Available in serial-PS/2«.bus,and InPort '"versions. 

The Microsoft- Mouse 

For the name of your nearest Mierttsofl dealer call (800) 541-1261, Dept. F293. 

Microsoft isa rruititcrvd iratlcmark and Inl\>ri isa tnulcmark of MicRMott Corporation.PC Kiimbrush i$a mKislercil tradrmark of ZSoft Corporalkm.ftiKcmakcr isa Rrjjisicrcd trademark 
of Aldus Corporation. liavyCAOLsalnulcmarkof Hvolution ('omputin8.PS'2 isa reKisienrd trademark of Intcmatiomil Business Machines Corporation. 
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